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'How glad I am you've been seeing him ! ' 
said S lud in . 'He 's not we l l , and I fancy 
. . .Wel l , what do you think of him ?' 
' I tel l you, 1 said the doctor, beckoning 
over Sludin 's head to his coachman to 
br ing the car r iage round. ' I t ' s just 
t h i s , ' said the doctor , taking a f inger 
of his k id glove in his white hands and 
pul l ing i t , ' i f you don't s t ra in the st r ings 
and then t ry to break them, you' l l find it 
a d i f f icu l t job; but s t ra in a s t r ing to i ts 
very utmost, and the mere weight of one 
f inger on the strained s t r ing wi l l snap 
i t . And with his close assidui ty, his 
conscientious devotion to his work , he's 
strained to the utmost; and there's some 
outside burden weighing on him, and not 
a light one, ' concluded the doctor , r a i -
sing his eyebrows s igni f icant ly . 
L .N .To ls toy , Anna Karenina 
(1828 - 1910) 

FOREWORD 
Stress nowadays ¡s a popular subject. Not only with scient i f ic researchers , 
but also with the 'general pub l ic ' . 
There is a fast growing stream of publications dealing with res is t ing or e l im i -
nating the in jur ious consequences of stress by means of, for instance, techni -
ques of relaxation and transcendental meditation. 
Al l these publications consider stress to be an incontestable fac t . I t simply 
exists in our society and al l we seem to be able to do about it is to learn to l ive 
with it in a healthy way, if possible. 
This means that we f ind l i t t le attention for stress prevention in the sense of 
focussing the attention to the inducers of s t ress . 
It is commonly accepted that people are largely influenced by the i r env i ron -
ments. So what seems more natural than to t ry f i r s t to change these env i ron-
ments instead of adapting people to them. 
Of course, si tuat ions a re conceivable, such as combat, and even less obvious 
ones, where stress cannot be eliminated. Where it forms an in t r ins ic part of 
the s i tuat ion. But in a large number of other settings st ress- inducing compo-
nents can at least be reduced in strength. In such a way, that they w i l l be 
easier to l ive w i th , be less injur ious to our healths, br ing about less psycho-
logical and physiological damage. 
But before we can do so we must have some understanding of the mechanisms of 
s t ress. We must t ry to discover what are the most important s t ress- inducers , 
which relat ionships exist between stressors and stra'ins and which are the 
noxious effects. 
Once these questions can be answered the effort can be directed to f inding ways 
to el iminate, or at least reduce, the s t ress- inducers . 
This work t r ies to shed some light on stress- inducing var iab les, on the effects 
they have on the person, and on their in terre lat ionships. The light w i l l , how-
ever, i l luminate only a small part of the total p ic ture; the f ie ld of research is 
large and di f f icul t to pass. 
But I do hope the journey w i l l be wor thwi le . 
The design of this book is coupled to the problems I want to investigate: 
v i i 
basical ly these problems culminate in testing a st ress research model. When 
looking into the data gathered in the 'Middenkaderonderzoek' (Van Vucht Ti jssen 
et a l . , 1978), a study into the problems of middle management in industry in the 
Nether lands, which data serve as a basis for my (secondary) analyses, the 
quantity appeared to be so enormous that in fact it could serve more than one 
study. 
Hence a caesura was made in the stress research model. I myself have chosen 
for the so-cal led 'hor izonta l ' approach, going from left to r ight throu^ i the 
model, while my colleague Martin Reiche w i l l take a ' ve r t i ca l ' view of the 
model. This means that he is p r imar i l y concerned with the influences of social 
support and personal i ty character is t ics on the experience of stress- inducers 
and their consequences. 
My work then comes down to three main topics: the objective versus the subjec-
t ive environment; l inear i ty versus curv i l inear i ty in relat ionships between 
s t ress- inducers and their consequences; and a sequence in these consequences 
giving r ise to sequential st ress models. 
The book star ts with an introduction in the f ie ld of s t ress with a short h istory 
of organisational stress research, some stress models and my evaluation 
thereof, the model that was used to gather the data for this study and a summary 
of the var iables in the model (chapter 1). 
Af ter an exposition of the research problems which I intended to tackle (chap-
ter 2) the organisation of this study is made c lear , the used questionnaires are 
introduced and the samples of companies and respondents are explained (chap-
ter 3) . 
The three fol lowing chapters contain the resul ts of the analyses. 
In chapter 4 , objective versus subjective environment, attention is paid to the 
question whether stress research should make use of an objective environment, 
which is part of the physical situation as it i s , a physical rea l i t y , o r that we 
should confine ourselves to the subjective s i tuat ion, which is the situation as 
it exists in the eye of the beholder, thus being a part of his psychological rea-
l i t y . 
The second question, that of curv i l inear i ty versus l inear i t y , is tackled in 
chapter 5. 
v i i i 
The relat ionships between stress-inducers and their consequences, as well as 
those between var ious classes of consequences, are analysed to f ind out 
whether they are l inear or c u r v i l i n e a r , in o r d e r to know how st rong these r e ­
lationships r e a l l y a r e , and what sorts of analyses one should o r should not use 
in this type of stress r e s e a r c h . 
Based on the results of the two preceding chapters the last one (chapter 6) 
deals with an attempt to bui ld a stress model that involves a sequence in the 
consequences of s t r e s s . The general idea behind such a sequence model is that 
stress- inducers as such do not lead to i l l n e s s , but that the relat ionships are 
mediated by di f ferent classes of consequences, forming a sequence between the 
stress- inducer and the i l l n e s s . 
The book is concluded by a discussion of the r e s u l t s . 
The number of people involved in w r i t i n g this book has, to my s u r p r i s e , been 
steadily growing as my efforts went on. This means that for me it is impossible 
to thank them a l l . However, some of them did so much, that I do have to mention 
them, which I gladly do. 
My colleague and, many t imes, co-author d r s . H . M . J . К . I .Reiche deserves my 
gratitude for the co-operation dur ing the last f ive y e a r s . It has been both s t i ­
mulating and f r u i t f u l . We discussed many problems when work ing on our d i s s e r ­
tat ions, but never the dissertat ions themselves. However, we do hope to be 
able to integrate our work into one book someday. 
The pro ject- leader of the 'Middenkaderonderzoek', d r . J . van Vucht T i j s s e n , 
'his' Raadgevend Bureau Zuidema, that adopted me dur ing that r e s e a r c h , and 
the Committee on Developmental Issues of Enterpr ises (COB) of the Social 
Economic Council (SER) made it possible to use data for this study. 
The Stress Research Group Nijmegen took me in as a member; they helped me 
with many problems and d i rect ly or indirect ly they influenced me and my w o r k . 
The Royal Netherlands Navy has, very generously, made it possible to w r i t e 
this book. 
I am very much indebted to my recently acquired f r i e n d Willem Schut who has 
been busy looking into my grammar. 
I am a I i t t le hesitant to thank my wife Anita f o r al lowing me the opportunity to 
work at this study at moments that she would rather have seen me somewhere 
IX 
else. In the f i r s t place because I know she thinks that this is 'only na tu ra l ' . 
But second because I am a f ra id there is a lot of t ruth in a thesis I discovered 
in a dissertat ion the other day. It questioned whether al l scient ists real ly 
spent more time with their wives after having thanked them for al l the time they 
were given to w r i t e . 
F inal ly I want to thank al l those who, by f i l l i ng in our quest ionnaires, made 
this research poss ib le . Paraphrasing Kahn et a l . (1964): 
'To name them would r i sk their anonimity. My grat i tude for thei r help is 
nevertheless profound ' . 
Nico van Di jkhuizen 
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1 INTRODUCTION 
In this chapter a survey w i l l be given of the h istory of organisational s t ress 
research together with definit ions of and models on s t r e s s , as found in the 
l i t e r a t u r e . 
Special attention is paid to the research models provided by the Inst i tute for 
Social Research at the Universi ty of Michigan, culminating in the model used to 
gather the data on which this study is based. The var iables in this model are 
explained and relat ionships between variables are presented. 
For introductions in the f ie ld of s t r e s s , not confined to organisational s t r e s s , 
the reader is r e f e r r e d to expositions i n , for instance, Selye (1956), Janis 
(1958), Gofer and Appley (1964), Lazarus (1966), McGrath (1970), Levi (1971), 
Sarason and Spie lberger (1975), Kleber (1977) and Cox (1978). 
1.1 Br ief h i s t o r y of organisational stress r e s e a r c h . 
The general beginnings. 
It is generally accepted that stress research starts with the work of the Cana­
dian endocrinologist S e l y e . A f t e r introducing the concept 's t ress ' ( in a b i o l o ­
gical sense) in r e f e r r i n g to what caused ' a syndrome produced by diverse 
nocuous agents' in 1936, he published his famous book 'The stress of l i fe ' in 
1956. Using the terminology from the natural sciences he descr ibes the 
'General Adaptation Syndrom' ( G . A . S . ) , that shows how an inf luence, external 
to the person, affects his res istance- and adaptation-abi l i t ies and f inal ly may 
lead to exhaustion and even death. He based his work on 20 years of research 
with animals. 
Selye's work soon at t racted the attention of many researchers from dif ferent 
d isc ip l ines, who a l l put the i r own work together with this new, promisi ng, 
f ie ld of r e s e a r c h . 
As Cofer and Appley (1 964) say: ' I t is as thou φ, when the word stress came 
into vogue, each invest igator, who had been work ing with a concept he felt was 
closely r e l a t e d , substituted the word stress for it and continued in his same 
line of invest igat ion' ( p . 449). 
Do we only incidental ly encounter a publication on the f ie ld of stress before 
1956, after that year we may speak of a bandwagon ef fect . We see then a great 
variety of subjects passing in review in the various invest igat ions. 
Attent ion is given to the influence of factors such as co ld , heat, light intensity, 
the dispense of medicine, stay in extreme circumstances as total isolation 
(sensory deprivation) and gradually also to the influence of factors in the work 
environment and of interpersonal re lat ions. The la t ter two not in the least by 
ever faster changes in technology or society and by the recently growing in te-
rest fo r the 'quali ty of work ing l i f e ' . 
A turn to psychological and organisational s t ress . 
Gr inker and Spiegel ( in 1945) were most l ikely the int roducers of a (social-) 
psychological use of the stress concept (Kleber , 1977). 
A clear research- l i ne , and certa in ly systematic psychological research i s , 
however, s t i l l absent then. 
Lazarus (1966), whose work is mainly based on laboratory experiments in which 
he uses f i lms to induce emotions, was one of the f i r s t authors to make room for 
the organism as an active agent in ' f ight ing' s t ress . He concentrates on a pe r -
ception of the objective environment (the 'pr imary appra isa l ' ) , influenced by 
personal i ty character is t ics which are or may be threatening to the indiv idual . 
If the person feels threatened, the personal i ty fac to rs , by means of the 'secon-
dary app ra i sa l ' , determine the way in which he reacts to the threat . 
Thus he introduced the concept of coping. 
Part of his work and ideas were adapted in the work of the Survey Research 
Center ( later renamed in the Insti tute fo r Social Research) of the Universi ty 
of Michigan in Ann Arbor when, in the early s i x t i es , they started to tackle 
s t ress problems in industr ial sett ings. 
The work by Kahn et a l . (1964), mainly concentrated on ro le confl ict and ro le 
ambiguity as s t ress- induc ing, and on personali ty factors and interpersonal r e -
lations as intervening or conditioning var iab les , has by now become c lassic. 
At the same un ivers i t y their work was continued by French and Caplan. They 
give, in a large number of publ icat ions, evidence of having investigated many 
factors in a systematic way and they have been able to show a number of clear 
re la t ionships. 
In the Netherlands st ress research started at a later date. One of the ear l iest 
invest igators was Daniels (1958) who focussed on industr ia l sett ings, just as 
Di rken (1967). More psychosomatic or psychophysiological research has been 
ca r r i ed out by Van der Valk and Groen (1967), Kraf t (1972), Bonjer (1972) 
2 
and Appels (1974, 1975). 
Af ter a questionnaire for measuring organisational stress was developed and 
elaborated (VOS, Van Dijkhuizen and Reiche, 1976) research star ted on a l a r -
ger scale, after the American example, by Warlicht (1977) and Van Vucht T i j s -
sen, Van den Broecke, Van Di jkhuizen, Reiche and De Wolff (1978). 
In 1977, as one of the side-effects of the research into the problems of middle 
management, at Nijmegen Universi ty the Stress Research Group was founded, 
which gave r i se to a number of new, and mostly promis ing, research p ro jec ts . 
1.2 What is s t ress ? 
With the introduction of the stress concept by Selye came the obscur i ty around 
its meaning. The lack of unity in thinking about stress may appear from the fact 
that we found more than fourty definit ions of the concept in l i t e ra tu re , a l l at 
least sl ight ly d i f fe ren t . 
In the definit ions stress is treated as a response, as a st imulus, as f ie ld of 
research, or as a combination of two of these. 
Stress is a response. 
Selye (1956, 1976), as a representative of the idea that stress is a response, 
defines (biologic) stress as 'the non-specif ic response of the body to any de-
mand made upon i t ' . He does not dist inguish between 'o rd inary ' or 'extreme' 
demands; the latter would only speed up the development of st ress react ions. 
Selye cal ls the response 'non-speci f ic ' because any s t ressor (the s t r e s s - p r o -
ducing agent) whether it is pleasant or unpleasant, good or bad, ra ises the de-
mand of adaptation of the body. Levi (1974, p. 31) uses the same def in i t ion . 
Simi lar thoughts of an internal equil ibrium (or 'homeostasis) can be found wi th 
Haggard (1949): 'An individual experiences emotional stress when his over -a l l 
adjustment is threatened, when his adaptive mechanisms are severely taxed and 
tend to col lapse' ; with Margol is and Kroes (1974): 'Job st ress may be defined 
as the condition in which some factor , or combination of fac to rs , at work in ter -
acts with the worker to disrupt his psychological or physiological homeostasis' 
(p. 15); and with Welford (1974): 'St ress appears to ar ise whenever there is a 
departure from optimum conditions which the organism is unable, or not easily 
able, to cor rec t ' (p. 1). 
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In essence this homeostasis, 'the tendency of the organism to resist changes m 
its environment that are of a magnitude large enough to upset its equi l ibr ium o r 
threaten its survival as a stable system' (Cofer and Appley, 1964, p. 364-365), 
is a physiological concept. Applying it to psychology has el ic i ted several c r i t i -
c isms, mainly centered around the fact that it concentrates on the organism as 
a being responding to disturbances from the environment, and thus not accounts 
fo r spontaneous action by the organism i tse l f , or fo r phenomena as a l t r u i s t i c , 
c rea t i ve , o r even destruct ive behaviours. Translated into terms of stress r e -
search , homeostasis could be used as a concept in the reactions of the organ-
ism to the s t ress- inducing factors m the environment; however, it can not be 
used to explain for instance type A behaviour, if this behaviour means that the 
organism itself looks for demanding and in fact challenging work s i tuat ions. 
I f one sees type A behaviour as an adaptation to challenging si tuat ions, an ex-
planation which is not unthinkable (see e . g . Reiche and Van Di jkhuizen, 1979), 
then it would again f i t the homeostasis concept (a descr ipt ion of type A is given 
in paragraph 1.8). 
Another anology to the concept of homeostasis can be found m the cognit ive 
or ientat ion in social psychology. Krech and Crutchf ie ld (1948) state that ' i ns ta -
b i l i t ies in the psychological f ield produce " tensions" whose effects on percep-
t ion , cogni t ion, and action are such as to tend to change the f ie ld in the d i r ec -
tion of a more stable s t ruc ture ' (p. 40). Heider (1958) m his ' p , o, x' theory 
regard ing relat ionships m dyads and t r iads (not necessari ly between persons 
only , one or two of the elements may be objects) , says that there is a p re fe ren -
ce among the members (elements) for balanced states. A balanced state is a s i -
tuation m which the relat ions among the members (of the dyad or tr iad) f i t t o -
gether harmoniously and in which there is no st ress to change. Using these 
concepts s t ress could be regarded as the t ransi t ion from a balanced to an im-
balanced state, which evokes the tendency toward balance. Heider 's theory is 
m fact very close to Newcomb's ' A - B - X ' system (1953), where the system can 
be symmetrical or assymmetncal , with a tendency toward symmetry if the sys -
tem is d isrupted, and to Festmger 's (1957) theory of cognit ive dissonance, m 
which persons are supposed to reduce dissonance when it appears. 
Cr i t ic isms to these consistency theories are lack of good definit ions of the e le -
ments, no specif icat ion of the conditions under which a given method of reso lu -
tion of the inconsistency w i l l or wi l l not be employed, that there is no mention-
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¡ng of tolerance for inconsistency, and that the theories are oversimpl i f icat ions 
of real i ty (Shaw and Costanzo, 1970). 
Stress is a st imulus. 
Kahn (1974) uses the stress concept as a st imulus. 'We have adopted instead 
(in contrast with Selye's def ini t ion - N . v . D . ) what Lazarus (1966) has cal led 
"the engineering anology", which regards stress as any force d i rected at an 
object, . . . ' (p . 52). 
So do Greif f (1974): 'S t ress is used to mean those environmental factors which 
stimulate unhealthy, individual reactions' (p . 91); Lupton (1975): 'We can define 
s t ress , . . . , as a set of forces act ing on a person, the existence of which is 
identif ied by i ts effects' (p. 1 54); and Cap I an, Cobb, French, Van Har r ison andPinneau 
(1975): ' . . . any character is t ics of the job environment which pose a threat to 
the individual . Two types of job stress may threaten the person: either demands 
which he may not be able to meet or insuff icient supplies to meet his needs' 
(p. 3). 
Kahn et a l . (1964), French and Caplan (1972), and Lazarus (1966) use the con-
cept in the same way. 
Stress is a f ie ld of research. 
McLean (1976) regards stress as a f ie ld of research. ' I t is my incl inat ion to 
view "s t ress " as a general rubr ic for a large col lect ion of related problems 
rather than as a single narrow concept. I t is more comfortable to think in terms 
of specific s t ressors , but we may do so only if we take into account the env i -
ronment o r ext r ins ic wor ld in which an individual functions and his constantly 
varying vu lnerab i l i t y . S t ress , then, is not a st imulus, response, o r in te rve-
ning var iab le , but a col lect ive term for an area of study' (p . 49). 
Whereas the term stress is often used for what others prefer to cal l s t ressor , 
the concept s t ra in is used for the individual 's react ion, which, for instance, 
Selye cal ls the s t ress . 
In the ear l ier quoted 'engineering anology' ' s t ra ins ' is used for the individual 's 
affective react ion. 
In summary it appears that the stimulus is called s t ressor or s t ress ; that the 
intervening process ( intrapsychical) is cal led s t ress; and that the external res -
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ponse ¡s called stress or s t r a i n . 'S t ress ' is also used for the entire f ield of 
research . 
To end (or maybe to add to) this conceptual mess I myself prefer a combination 
of the above mentioned ideas. The st imulus, the factor in the environment (in 
this study the job-environment) that, only if perceived by the individual, may 
cause an internal react ion, w i l l from now on in this study be called ' s t resso r ' . 
The internal react ion, the not d i rect ly or indirect ly measurable intrapsychical 
result of the actions of the s t ressor (which is only interest ing from a theore t i -
cal point of v iew, but is without pract ical implications) is called ' s t r ess ' . 
And the external measurable effect of that stress w i l l be cal led ' s t r a i n ' . 
In fact , ours is an S-O-R approach, in which the ' S ' is the s t ressor , the 'O' 
(the black box) the internal response ' s t r e s s ' , and the 'R' the external respon-
se, the s t r a i n . 
Selye (1956) is r iç f i t , in my opinion, when he states that in pr inc ip le any s i tua-
tion in the environment may cause changes in the body, including pleasurable 
circumstances (non-specif ic response). Fur thermore, a cer ta in degree of 
' s t ress ' is an absolute necessity to be able to stay a l ive or to function p roper -
ly (see, for instance also Tay lo r , 1967). 
However, in the fol lowing I w i l l use the 'specif ic response'- idea: the process 
star ts with a noxious stimulus (the s t ressor) that e l i c i t s a for the individual 
harmful response ( in terna l , s t ress; ex terna l , s t ra in ) . 
This approach is taken because the type of research in fact requests i t . The 
data were gathered in order to find factors in the work situation that are d e t r i -
mental to psychological and physical health of the respondents. Therefore , 
pleasurable circumstances were of no in terest . 
1.3 Models of s t ress . 
The dif ferences in notions, already shown under 'def in i t ions' above, concerning 
the s t ress concept, do return in the various stress models, that t ry to explain 
the development of s t ra ins . 
Although they vary from simple to very complicated and from general to very 
spec i f ic , most models show a number of common components. 
They often start with one or more factors in the environment, which, with or 
without the respondent's percept ion, may lead to the individual 's reaction to 
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those fac to rs . This reaction may cause the genesis of i l lnesses (see in this 
context also Van Di jkhuizen, Reiche and Dielesen-van Hoorn, 1975). 
The most simple and manageable models are those constructed by the research 
group at the Univers i ty of Michigan in Ann A rbo r (Kahn et a l . , 1 964; Kahn and 
French, 1970; French and Caplan, 1972; Caplan, 1976b) which, at a later date, 
were enlarged wi th a number of concepts taken from other theories or other 
research. 
Since the research at hand was done based on data gathered with a model that 
is an integration of the models of Kahn et a l . (1964), Caplan (1971), and French 
and Caplan (1972), we w i l l extensively re turn to those models later after a very 
short discussion here . 
Basical ly the models of the 'Ann Arbor group' are composed of a box of o rgan i -
sational s t resso rs , sometimes divided into objective and subjective s t ressors 
(the latter arc the result of the perception by the person of the objective ones) 
which, faci l i tated or inhibited by personali ty charac ter is t i cs , may lead to i nd i -
vidual psychological and physiological s t ra ins . 
These strains are considered to be r isk factors for the genesis of coronary 
heart disease (and presumably a lot of other i l lnesses). 
The organisation is treated as the source of the s t ressors ; l i t t le or no a t ten t i -
on is paid to other situations in the environment of the person. 
Caplan (1976b) extends the ear l ie r published models by re fe r r i ng to the r e l a t i -
ons between occupation, job s t ress, s t ra in , and the resul t ing health problems, 
in accordance with the resul ts of the research by Caplan et a l . (1975). He uses 
a new c lassi f icat ion in the s t ra ins , supposing that job stress causes job related 
affects (as job dissat isfact ion and boredom), which are in turn cause for gene-
ral affects (as anxiety, depression and i r r i t a t i on ) . 
This is an other c lassi f icat ion than the one used ear l ie r (Kahn and French, 
1970; Caplan et a l . , 1975; French, 1976; but a lso, for instance, House, 1974) 
between cognit ive and affective or psychological s t ra ins , behavioural s t ra ins 
and physiological s t ra ins . 
Warl icht 's (1977) reproach that French and Caplan's models do not dist inguish 
the various types of st ra ins i s , as we can see, not co r rec t . He is r i gh t , how-
ever , when he states that these authors do not mention that the relat ionships 
that might exist between the various types of s t ra in must be phased in t ime. 
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The idea of a t ime-lap in this kind of interrelat ionships is not new, but War-
licht is one of the few authors to state this e x p l i c i t l y . 
The idea of an interre lat ionship between the s t r a i n s , the so-cal led sequence 
idea, is f i r s t mentioned by French and Caplan (1972): 'Although the theory out­
lined in F i g u r e 1 does not show any causal relat ions among the various forms 
of individual s t r a i n , we do in fact assume that psychological strains affect 
heart disease by means of some intervening physiological s t r a i n . Also one phy­
siological s t r a i n such as heart rate may affect another physiological stra in 
such as blood pressure ' (p. 33, footnote). 
An example of such a sequence can be seen with Caplan and Jones (1975). They 
showed that the re lat ion between subjective quantitative workload (the stressor) 
and pulse rate is probably mediated by 'anxiety-tension' . As they put i t : ' F i r s t , 
changes in subjective quantitative work load from time 1 to time 2 were p o s i t i ­
vely corre lated wi th changes in anxiety-tension (r = . 3 8 , p < . 0 0 1 ) . Changes in 
anxiety-tension w e r e , in t u r n , posit ively associated with changes in heart rate 
(г ш . 3 3 , p < . 0 0 5 ) . Changes in subjective work load were weakly associated 
with changes in heart rate ( p < . 1 0 ) . This relat ionship dropped from .16 to .05 
when the effects of anxiety-tension on heart rate were part ia l led out' ( p . 716). 
A model that corresponds wi th those of the Ann A r b o r group is Weinert's model 
(1974). He postulates the same elements in his stress model, although he f i l l s 
up these elements wi th a large number of variables and adds a new category, 
the 'S i tuat ionsvar iabelen' . These are assumed, in the same way as personality 
character is t ics do, to influence the relations between st ressors and s t r a i n s . 
With these variables in the environment or 'Si tuat ion' he means leadership-
sty le, organisation c l imate, working group, interpersonal re la t ions, and com­
munication. 
I n t e r e s t i n g , and closely connected with these models, is the recent work of 
Penders (1979). In an attempt to operationalize the objective environment he 
translated and adapted Taylor and Bowers' Survey of Organizations question­
naire (Taylor and B o w e r s , 1972). Based on his rather promising results Pen­
ders concludes that it is advisable to use his questionnaire in connection with 
Van Dijkhuizen and Reiche's (1976a). 
Another model is that by Kagan and Levi (1971 , see f i g . 1.3.1). 
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f i g . 1 . 3 . 1 S t r e s s mode l by Kagan and L e v i ( 1 9 7 4 ) . 
They s t a r t f r o m p s y c h o s o c i a l s t i m u l i ( c o m p a r a b l e to the s t r e s s o r s in o t h e r m o -
de ls ) w h i c h , in c o - o p e r a t i o n w i t h the p s y c h o b i o l o g i c a l p r o g r a m , may lead to a 
number of ' m e c h a n i s m s ' . The p s y c h o b i o l o g i c a l p r o g r a m is the c h a r a c t e r i s t i c of 
the p e r s o n to be a b l e t o r e a c t a c c o r d i n g to a c e r t a i n p a t t e r n , f o r i n s t a n c e when 
he adapts to h i s e n v i r o n m e n t . The p r o g r a m m e is set by gene t i c f a c t o r s and the 
e x p e r i e n c e the p e r s o n has of e n v i r o n m e n t a l i n f l u e n c e s . The ' m e c h a n i s m s ' a r e 
the i n d i v i d u a l ' s p h y s i o l o g i c a l r e a c t i o n s , f o r i n s t a n c e , ' s t r e s s ' , o r p s y c h o s o m a -
t ic c o m p l a i n t s . T h e s e mechan isms may lead to p r e c u r s o r s of d i s e a s e , a d e c l i n e 
in the f u n c t i o n i n g o f menta l o r p h y s i c a l s y s t e m s , w h i c h , i f they con t i nue t h e i r 
i n f l u e n c e , may lead to menta l o r soma t i ca l i l l n e s s . 
The p r o c e s s may be i n f l u e n c e d at a l l moments by i n t e r v e n i n g o r i n t e r a c t i n g v a -
r i a b l e s , w h i c h a r e i n t r i n s i c o r e x t r i n s i c f a c t o r s of mental o r p h y s i c a l n a t u r e , 
i n h i b i t a t i n g o r f a c i l i t a t i n g the p r o c e s s . 
Feedback mechan i sms may e x i s t be tween the v a r i o u s e l e m e n t s . 
A number of r e s e a r c h e r s has ex tended the e x i s t i n g mode ls w i t h v a r i o u s f e e d -
back loops and w i t h c o p i n g - o r adap ta t i on e lemen ts and de fense m e c h a n i s m s . 
House (1974 , see f i g . 1 . 3 . 2 ) adds feedback l oops f r o m the ' r e s p o n s e to s t r e s s ' 
to the e n v i r o n m e n t ( c o p i n g ) , i n d i c a t i n g tha t the way the i n d i v i d u a l copes w i t h 
the e n v i r o n m e n t may change that e n v i r o n m e n t , a n d to the p e r c e p t i o n o f that e n -
v i r onmen t ( d e f e n s e s ) . The l a t t e r means that the p e r c e p t i o n of t he e n v i r o n m e n t 
may be a l t e r e d o r d i s t o r t e d to p r e s e r v e the i n d i v i d u a l ' s o w n b e i n g . 
A n o t h e r model i s the one p r e s e n t e d by A n d e r s o n , H e l l r i e g e l and S l o c u m ( 1 9 7 7 , 
see f i g . 1 . 3 . 3 ) . I t i s composed w i t h the a i d o f the w o r k o f , among o t h e r s , 
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fig. 1.3.2 House's model (1974). 
Lazarus (1966), Campbell, Dunnette, Lawler and Weick (1970), Ghorpade (1971) 
and McGrath (1976). 
Once the environmental determinants have passed the organisation boundary a 
stressor may take action that, mediated by personal i ty c h a r a c t e r i s t i c s , can be 
perceived as ,stгes'=: ,, o r r a t h e r , s t ress- inducing. The person reacts with b e ­
haviour according to one of the three classes of coping behaviour after Kahn et 
a l . (1964). 
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f i g . 1 . 3 . 3 S t r e s s m o d e l by A n d e r s o n , H e l l n e g e l and Slocum ( 1 9 7 7 ) , 
C o p i n g c l a s s e s a f t e r Kahn e t a l . ( 1 9 6 4 ) . 
C l a s s I c o v e r s b e h a v i o u r a i m e d at t h e s o l u t i o n o f the p r o b l e m , it is a r e a c t i o n 
to the o b j e c t i v e s i t u a t i o n . K a h n et a l . c a l l t h i s ' c o p i n g w i t h the c o r e p r o b l e m ' . 
C l a s s I I c o m p r i s e s b e h a v i o u r d e a l i n g w i t h the e m o t i o n a l c o n s e q u e n c e s of s t r e s s 
s u c h a s t e n s i o n , t h r e a t a n d o t h e r e m o t i o n s . 
C l a s s I I I i n v o l v e s b e h a v i o u r a i m e d at ' t h e p r o b l e m of d e r i v a t i v e p r o b l e m s ' : 
s o l v i n g s e c o n d a r y o r d e r i v e d p r o b l e m s r e s u l t i n g f r o m e a r l i e r c o p i n g a t t e m p t s , 
a n d p r e s u m a b l y b e c a u s e t h e s e h a v e f a i l e d . T h e e f f e c t i v e o r i n e f f e c t i v e r e s u l t s 
of t h e c o p i n g a t t e m p t s p r o d u c e a r e a c t i o n on the e n v i r o n m e n t a l d e t e r m i n a n t s . 
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~ i g . 1 . 3 . 4 N ' o d e l o f a n o p e n s y s t e n u n d e r s t r e s s , L u m s d e n ( 1 9 7 5 ) 
I t is notable that this model does not mention any negative effects for the ind i -
v idual . he is only considered to be 'processor ' of external stimuli and 'passer 
on' of the processed stimulus back to the environment. 
A comparable model, though of somewhat more complex construct ion, is the 
model by Lumsden (1975, see f i g . 1.3.4). Lumsden uses a system-theoretical 
approach with his 'model of an open system under s t r e s s ' . 
He star ts with an exogenous st ressor that passes a boundary or threshold, 
thereby penetrat ing into a system of mutually independent components. The 
s t ressor is perceived and appraised and the individual reacts to it adequately 
o r inadequately. An adequate reaction prepares the system for the reception of 
a new exogenous s t ressor , an inadequate response gives r ise to the action of 
an endogenous st ressor (comparable with my use of the word ' s t ress ' ) , which 
goes throut^n the same process. Continuous maladaptive responses may d is in te -
grate the system. 
1 .4 Evaluation of the presented models. 
As has been said before, the stress models produced in Ann Arbor are among 
the most simple of the hi therto presented models. 
Operat ional iz ing such a model or complex of concepts is much easier than, for 
instance, the model of Lumsden. This means that they lend themselves much 
better for research, and they have stimulated quite a lot of that so fa r . Besides 
Lumsden-type models are only useful in longitudinal research , because the 
'system's steady state at t ime, ' w i l l have to be measured at different points 
' 1 . . .n 
in time and because more measurements are necessary to be able to express an 
opinion on the coping reper to i re and on the question whether certain adaptive 
responses w i l l be adequate (also) m the long r u n . 
The same objections can be made regarding the models of House (1974) and 
Anderson, Hel lnegel and Slocum (1977). 
They seem to be very useful for theoretical explanations. They are not or not 
suf f ic ient ly operationalized nor easily operat ional izable for immediate p r a c t i -
cal research , however. 
In the model of Kagan and Levi (1974) the psycho-biological program is the most 
d i f f icu l t item for psychological researchers. One could be able to express one-
self on the experience of external influences, it is more di f f icul t however to 
deal with the genetic f a c t o r s . 
Weinert's model i s , in view of the great s i m i l a r i t y , reckoned among the models 
of the Ann A r b o r r e s e a r c h e r s . 
Apart from s i m p l i c i t y , which in a better way enables research of the postulated 
relat ionships, the advantage of their models is the avai labi l i ty of a quest ion­
naire based on the models: the concepts are already operat ional ized. Besides, 
these models were made For the research of organisational s t r e s s . 
Shortcomings of the Ann A r b o r models are that they hardly o r not at al l pay 
attention to feedback mechanisms, such as coping and defenses and that, when 
they speak of these concepts ( e . g . French and Kahn, 1962) they are left unope-
rat ional ized. 
In later models (see paragraph 1 .5) they have ent i re ly disappeared. 
Another c r i t i c i s m is that the source of stress is confined to the organisat ion 
and its inhabitants: there is no mention of society, the family, etc. Nor do they 
use factors such as the size of the organisat ion, or levels of h i e r a r c h y . Kahn 
et al . (1964) are the only ones who mention these in their model. I η later r e ­
search (Reiche and Van Di jkhuizen, 1979) they appeared to be of at least some 
importance. The Ann A r b o r group recognizes these f a c t o r s , but they are left 
out for ' research-technical reasons'. 
This makes t h e i r models, though considered f i t for research in organisat ions, 
too r e s t r i c t e d for the study of stress in a broader perspect ive. 
1.5 The Ann A r b o r models of s t r e s s . 
The 'h istory ' of the Ann Arbor models of stress starts with the model by French 
and Kahn (1962), which i s , in fact, more meant as an outl ine for the research 
programme of the Inst i tute for Social Research than as an actual stress model. 
French and Kahn dist inguish an objective social environment with an industr ia l 
organisation (in which r o l e confl ict ex ists) , other organisat ions, and the fami­
ly. This objective social environment leads to the psychological environment: 
the organisation of the ' l i f e space' (cf . Lewin, 1951), with role conf l ict and the 
(hierarchical) level one occupies in the organisat ion, and again the fami ly . 
Behaviour is based on the psychological environment: coping, defense mecha­
nisms, and 'movement'. The behaviour in turn influences the objective social 
environment (feedback). 
Relationships between the objective social environment and the psychological 
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e n v i r o n m e n t and be tween the l a t t e r and b e h a v i o u r a r e , as w e l l as the p s y c h o l o -
g i ca l e n v i r o n m e n t i t s e l f , i n f l u e n c e d by the p e r s o n , h i s needs and v a l u e s , a f f e c -
t i v e s t a t e , p h y s i o l o g i c a l s t a t e , h e a l t h and i l l n e s s , h i s s e l f - i d e n t i t y , and o t h e r 
p e r s o n a l i t y c h a r a c t e r i s t i c s . The r e l a t i o n s b e t w e e n the v a r i o u s ' b o x e s ' o f c o n -
cep ts a r e h y p o t h e t i c a l . 
T h i s o u t l i n e was g r a d u a l l y adap ted and e l a b o r a t e d (see f o r ins tance F r e n c h and 
C a p l a n , 1970 and Kahn and F r e n c h , 1970) into the model C a p l a n (1971) p r e s e n t s 
in h i s d i s s e r t a t i o n (see f i g . 1 . 5 . 1 ) . Cap lan t r i e s to i d e n t i f y the most impor tan t 
v a r i a b l e s w h i c h p lay a s o c i a l - p s y c h o l o g i c a l r o l e m the genes i s of c o r o n a r y 
h e a r t d i s e a s e . 
PERSONALITY Type A, Nwd», Abilities 
OBJECTIVE 
OBJECTIVE 
ENVIRONMENT 
Quantitativ· 
workload 
Occupation 
SUBJECTIVE 
SUBJECTIVE 
ENVIRONMENT 
Subject»· 
quantitativ· 
workload 
Role ambiguity 
Territory 
invasion 
Responsibility 
for people 
Relations 
with other« 
Participation 
"«J- H 
PSYCHOLOGICAL AND 
PHYSIOLOGICAL STRAINS 
Job dissatisfaction 
end threat 
Low self-esteem 
Blood pressure 
Cholesterollevel 
Pulse rate 
Smoking 
Etc 
CORONARY 
HEART 
DISEASE 
f i g . 1.5.1 St ress model by Caplan (19711 
He starts from an objective environment in which he confines himself to work -
related aspects as quantitative work load and occupation. Other aspects, such 
as the family and society, are left out on purpose, for ' research-technical ' 
reabons. 
The objective environment is perceived by the person, which perception leads 
(A) to the subjective environment. I t comprises, among others, subjective 
quantitative work load, ro le ambiguity, relat ions w ith o thers, and par t ic ipat ion. 
From the subjective environment an arrow (B) runs to psychological and phys i -
ological s t ra ins , which are a set of responses made by the person. Psychologi -
cal s t rams involve jobdissat isfact ion, tensions and threat . The physiological 
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strains Caplan uses ¡n his model are elevated blood pressures, pulse rate and 
serum cholesterol leve l . 
The strains are supposed to be r isk factors in the genesis (C) of coronary 
heart disease. 
Objective and subjective environment may overlap to an important degree, the-
oret ical ly they could even be ident ica l . Reasons why they could d i f fe r from 
each other a r e , according to Caplan, that people indeed may perceive thei r en -
vironments accurate ly , but have the impression that it is not in their own in te-
rest to let others share in thei r observat ions. Another reason is that they may 
repress these perceptions out of their consciousness or d is tor t them because 
they are too threatening. 
Besides the possib i l i ty exists that people inaccurately perceive the i r env i ron -
ments, because accurate perception may not be helpful in ' su rv i v i ng ' . 
According to Caplan discrepancies between objective and subjective social en -
vironment thus can to a great extent be ascr ibed to and explained by the i nd i v i -
dual's personal i ty . This personal i ty is also divided into an objective and a sub-
jective par t . The rat ionale behind this d iv is ion is not c lear and seems to be 
based on dif ferent methods of measurement only , and not on di f ferent concepts 
(the only reason I could think of is some sort of self-esteem concept in which 
the person might have a higher or lower esteem of his own abi l i t ies than objec-
t ively can be assessed). Caplan does not use this div is ion in his research , 
however, he only mentions it in his model. 
The objective personal i ty re fe rs to objectively measurable t ra i ts as the abi l i ty 
to type, mathematical and verbal ab i l i t i es , etc. The subjective personal i ty i n -
volves what the person himself says about these ab i l i t ies . 
Objective as well as subjective personali ty intervene in the relat ions between 
objective and subjective environment (arrow E) and between subjective env i ron-
ment and psychological and physiological s t ra ins , respectively (arrow G) . 
Besides, the objective personal i ty may be responsible for se l f -se lect ion into 
certain occupations (although it is hard to see what Caplan means by ' s e l f - s e -
lection' in this context) and for organisat ion-select ion processes (ar rows D 
and F ) . 
The subjective personal i ty is related to the psychological and physiological 
strains (H) because of the important role one's background plays in f i l l i n g a 
certain posit ion (i t is possible that someone, because of his personal i ty or 
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ear l i e r experiences, already shows a lot of s t ra in before he even starts a new 
job) . 
Fur thermore Caplan postulates an interact ion between objective personali ty 
and objective environment (the objective person-environment f i t , I ) , which may 
influence (J) the psychological and physiological s t ra ins , and an interaction be-
tween subjective personal i ty and subjective environment (the subjective person-
environment f i t , K ) , with a comparible possible influence (L). 
Af ter Caplan (1971) had shown that in a number of cases the subjective env i ron-
ment was stronger related to the strains than the objective environment, whi le 
in the other cases the relat ionships were evenly s t rong, one started to concen-
trate on the perception of the environment (subjective environment, and also on 
the subjective personal i ty) , the ' se l f - r epo r t ' . 
I t is argued that mainly the subjective representat ion of the objective real i ty is 
responsible for the development of s t ra ins , regardless of the fact whether that 
representat ion is true ( ' ve r id i ca l ' ) , or not. In fact thus i r respect ive of the 
qual i ty of the objective environment. 
This idea is backed by various authors. 
A insworth (1958) already said: ' Insecur i ty may be induced in an individual by 
the stressful aspects of a given s i tuat ion, but the degree of insecurity he ex-
periences is not d i rec t ly proport ional to the degree of stress as objectively es -
timated' (p. 67). 
Fr iedlander and Margulis (1969) argue: 'L iker t ' s (L iker t , 1961 - N . v .D . ) in te r -
act ion-inf luence model, for example, assigns central importance to organ iza t i -
onal character is t ics as they are perceived by the employee. In other words , 
the causal var iables (s t ruc tu re , c l imate, object ives, supervisory prac t ices , 
e tc . ) interact with personal i ty to produce percept ions, and it is only through 
these perceptions that the relat ionship between causal and endresult var iables 
may be understood' (p. 172). 
House (1974) says: 'Fo r example, Marks' (Marks, 1967 - N . v .D . ) comprehensi-
ve review of the relat ionship of demographic var iables to heart disease finds 
few strong and consistent resu l t s . The reason for this is that whether or not 
an objective social condition is stressful depends upon the perceptions of i nd i -
viduals subjected to i t . ( . . . ) . Thus, we must be attuned to when and why poten-
t ia l ly stressful situations a r e , or are not, perceived as stressful by the person 
involved' (p. 14). 
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And Caplan and Jones (1975): 'The findings are suggestive, never theless, of 
the hypothesis that the effects of the objective environment on s t ra in operate 
via the subjective environment' (p. 718). 
See, in this context, also Kraut (1965) and French and Caplan (1972). 
Mechanic (1970) and Kleber (1977) a r e , among o thers , c r i t i c s of this idea. 
Mechanic objects the cognit ive approach on methodological grounds as he a r -
gues that objective discrepancies between a problem and the capacity of the i n -
dividual to solve it can be more easily and vigorously measured than the p e r -
ception of these d iscrepancies. 
Moreover, he states that the perception of a situation can only be reported to 
the researcher when it seems to be a d i f f icu l t si tuation that is beyond the a b i l i -
ties of the person. 
Kleber's reproach that the Ann Arbor researchers take to subjective measure-
ments accurately re f lect ing the objective environment quickly seems to be u n -
just i f ied. There a r e , as mentioned above, several indications for using the 
subjective instead of the objective environment (especially in the relat ionships 
with the s t ra ins) , bes ides , these researchers do not say that the subjective 
environment accurately ref lects the objective environment. On the con t ra ry , 
see for example Caplan (1971). 
We w i l l , in re lat ion to the model by French (1976), re turn to this topic with 
another argument that compels one to pay at least some attention to the objec-
tive environment. 
The idea that, in the relat ionship with the s t ra ins , the subjective environment 
is more important than the objective environment is expressed in the model p r e -
sented by French and Caplan ( 1972, see f i g . 1 .5 .2) . 
The objective and subjective environments are either taken together o r just r e -
presented by the subjective environment. This box is cal led Occupational 
s t resses ' . Mediated by personal i ty var iab les , they may lead to psychological 
and physiological s t ra ins and eventually to coronary heart disease. In the 
legend of the model (p . 31) the occupational stresses are cal led 'environmental 
s t resses ' , which may indicate the duality in thinking on the environment con-
cept. 
In essence, this model is identical to the one used by Caplan et a l . (1975) in 
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f i g . 1 . 5 . 2 S t r e s s model by French and C a p l a n ( 1 9 7 2 ) 
t h e i r study 'job demands and w o r k e r h e a l t h ' , although the t e r m 'subjective e n ­
v i r o n m e n t ' suddenly t u r n s up a g a i n t h e r e . 
B e s i d e s this model is extended with a t h i r d c a t e g o r y of s t r a i n s , the behavioural 
s t r a i n s . 
F o r four of the measured s t r e s s o r s ( q u a n t i t a t i v e w o r k load, responsibi l i ty f o r 
p e r s o n s , job complexity, and r o l e ambiguity) it is i n d i c a t e d that a p e r s o n - e n v i ­
ronment f it is c o n s t r u c t e d ( c f . C a p l a n , 1 9 7 1 ) . T h i s P - Ε f i t r e f l e c t s the d i f f e ­
r e n c e between the e x i s t i n g o r e x p e r i e n c e d ( E ) and the d e s i r e d ( P ) amount of 
the v a r i a b l e . ' 11 is the goodness of fit b e t w e e n the demands of the job and the 
a b i l i t i e s of the p e r s o n which w i l l determine the amount of s t r a i n . S i m i l a r l y , the 
goodness of fit between the needs of the p e r s o n and the d e g r e e to which these 
needs a r e s a t i s f i e d in the job environment w i l l also r e f l e c t the s t r a i n ( F r e n c h 
and C a p l a n , 1972; p. 3 3 ) . 
T h e idea of a p e r s o n - e n v i r o n m e n t f it is quite s i m i l a r to the 'theory of work 
adjustment' by Lofquist and D a w i s ( 1 9 6 9 ) . 
T h i s theory is based on the assumption of a c o r r e s p o n d e n c e between individual 
and e n v i r o n m e n t , that each individual seeks to a c h i e v e and maintain. T h i s c o r ­
respondence can be d e s c r i b e d ' in terms of the individual f u l f i l l i n g the r e q u i r e ­
ments of the w o r k e n v i r o n m e n t , and the w o r k environment f u l f i l l i n g the r e q u i r e ­
ments of the i n d i v i d u a l ' ( p . 4 5 ) . T h i s p r o c e s s of a c h i e v i n g and maintaining 
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c o r r e s p o n d e n c e is c a l l e d w o r k adjustment . I t is c o n s i d e r e d to be continuous 
and dynamic. T h e c o r r e s p o n d e n c e between the individual and h i s environment 
is indicated by s a t i s f a c t i o n and s a t i s f a c t o r i n e s s . 
' I f the individual f u l f i l l s the r e q u i r e m e n t s of the w o r k e n v i r o n m e n t , he is d e f i ­
ned as a s a t i s f a c t o r y w o r k e r . I f the w o r k environment f u l f i l l s the r e q u i r e m e n t s 
of the i n d i v i d u a l , he is defined as a s a t i s f i e d w o r k e r ' ( p . 4 6 ) . 
S a t i s f a c t i o n and s a t i s f a c t o r i n e s s h e r e c o r r e s p o n d w i t h a p e r f e c t f i t in P - Ε fit 
theory ( i . e . , when E minus Ρ equals z e r o ) . 
Though Lofquist and D a w i s do not use these t e r m s , a p o s i t i v e d i s c r e p a n c y (E 
minus Ρ ¡s posi t ive) which occurs when the environment r e q u i r e s more of the 
charac te r is t i c than the person wants , might be ca l led d issa t is fac tor iness (or 
maybe even dysfunct ioning) . 
A negative d iscrepancy (E minus Ρ is negative) o c c u r s when the environment 
p r o v i d e s less of the c h a r a c t e r i s t i c than the p e r s o n w a n t s . T h i s s i t u a t i o n might, 
p a r a p h r a s i n g Lofquist and D a w i s , be cal led d i s s a t i s f a c t i o n . 
I n spite of the above mentioned arguments the discussion on the d i f f e r e n c e b e ­
tween o b j e c t i v e and subjective environments is s t i l l going o n . T h i s a p p e a r s 
from the fact that F r e n c h (1976) p r e s e n t s a model (see f i g . 1 . 5 . 3 ) in which 
both a r e p r e s e n t a g a i n . 
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fig. 1.5.3 Stress model by French (1976). The dotted lines 
represent 'goodness of fit' (see text). 
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Moreover, 'subjective social support ' (thouçfi being a part of the subjective so -
cial environment) is treated as a special var iab le . The reason is that it appea-
red to be an important var iab le in the research by Caplan et a l . (1975). F u r -
thermore, subjective and objective personali ty are divided again. 
Caplan (1977) now argues: 'The dist inct ion between objective and subjective 
environment is important for the development of the theory and for the appl ica-
t ion of i t as a usefool tool in t ry ing to solve social problems' (p. 3). 
This is in fact cont rary to the ear l ie r re fe r red to d isuse, or should we say ne-
gl igence, of the objective environment. Suddenly this objective environment is 
taken in again through the backdoor. 
The Ann A rbo r researchers , in t ry ing to applicate thei r research model to 
actual s i tuat ions, apparently have real ized that it is d i f f icul t to change s i tua t i -
ons without knowing at least someting of the objective environment and of the 
relat ionship between object ive and subjective environment. For the subjective 
environment (to a great extent) determines the s t r a i ns , but changes, made to 
reduce s t r a i ns , inevitably have to take place in the objective environment. And 
the effects of those changes are very hard to predict without knowledge of the 
re lat ion between subjective and objective environment. 
Two more additions to these models wi l l be discussed here . 
F i r s t the extension that brought a div is ion in psychological s t ra ins . 
Accord ing to the new model by Caplan (1976b, see f i g . 1 . 5 . 4 ) , ' job st ress ' 
could give r ise to s t ra ins that are d i rec t ly related to the job , such as jobd is-
sat isfact ion and boredom. 
These ' job- re la ted affects ' might in turn lead to 'general affects' as anxiety, 
depression and i r r i t a t i o n . 
г — — — 
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S t r e s s m o d e l by C a p l a n ( 1 9 7 6 b ) . 
T h e s e s t r a i n s lead t o s y m p t o m s of h e a l t h - i l l n e s s ( i n f a c t t r e a t e d a s a c o n t i n u ­
u m ) . T h e h e a l t h - i l l n e s s s y m p t o m s a r e t a k e n to be any s o m a t i c c o m p l a i n t s ; a 
much b r o a d e r c o n c e p t t h a n the e a r l i e r u s e d c o r o n a r y h e a r t d i s e a s e s . 
T h e d o t t e d l i n e s i n the model a r e t h e o r e t i c a l l y d e r i v e d r e l a t i o n s h i p s , p r o v i d i n g 
the ' c a u s a l a r r o w s ' a r e c o r r e c t . 
T h e s e c o n d a d d i t i o n i s a c y c l i c a l P - Ε f i t model ( C a p l a n , 1977; s e e f i g . 1 . 5 . 5 ) 
in w h i c h C a p l a n r e p r e s e n t s the P - Ε f i t as a s e p a r a t e s t r e s s o r . 
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f ig . 1.5.5 Cycl ica l P-Ε f i t model by Caplan (1977). 
Once perceived it leads to responses which, together with the responses of 
others, lead to a new P-Ε f i t that is perceived again, etc. 
It is s t r i k i n g that Caplan, for the f i r s t t ime, expl ic i t ly uses Lazarus' (1966) 
theory on 'pr imary ' and 'secondary appraisal ' in his box 'mediators of the r e s ­
ponse to f i t ' . The p r i m a r y appraisal is the perception of the objective e n v i r o n ­
ment which may induce threat ('the appraisal as threatening'). 
Once a feel ing of threat e x i s t s , the personal ity c h a r a c t e r i s t i c s , by means of 
the 'secondary appra isa l ' (Caplan's appraisal of how to deal with the threat) 
determines the way in which the individual reacts (coping behaviour). 
Caplan, however, does not use Lazarus' conception that not the present b lock­
ing of a motive is threatening, but the prospect of such blocking in the f u t u r e . 
These mechanisms of pr imary and secondary appraisal a r e , i m p l i c i t l y , to be 
seen in the assumed influence of the personality in the e a r l i e r model by Caplan 
(1971, see f i g . 1 . 5 . 1 , a r r o w s E and G). 
Thouçfi this lat ter model seems to be a reaction to some of the c r i t i c s who a r -
gue that the Ann Arbor models are too static and do not make any use of coping 
concepts, this addition to the ear l ie r models is only theoretical and has not yet 
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been tested in research. 
1 .6 The model used m this study. 
The model that was used to gather the data for this study (see also Van Vucht 
T i jssen et a l . , 1 978) is based on the models of the Ann A rbo r group. They 
were chosen because they proved their use in research into stressors and 
s t rams in an organisat ion. 
Our model is an integration of the already ear l ie r described models of Caplan 
(1971 , see f i g . 1 . 5 .1 ) , French and Caplan (1972, see f i g . 1 .5.2) and the yet to 
be described ro le- theoret ical model of Kahn et a l . (1 964, see f i g . 1.6.1). 
We w i l l not go into detail about the ro le theory concepts here . They wil l only 
be descr ibed in short as far as they are necessary to understand the model by 
Kahn et al . , as well as the var iables in that model. For a survey of role 
theory the reader is re fer red to Kahn et a l . (1964), apart from a textbook l ike 
the one by Biddle and Thomas (1966), o r , per example. Van de Vl ier t (1974). 
Kahn et al . use a ' ro le set' in their research. This te rm, adapted from soc io-
logy, denotes a group of people inside (or outside) the organisat ion, being more 
or less frequently in contact with each other . The centre of this group is the 
'focal person ' , the core of the research (in the 'middenkaderonderzoek' this 
was the middle manager). 
The ro le behaviour of the focal person is par t ly determined by the ' ro le sen-
d e r s ' . These ro le senders (others inside or outside the organisation who arc 
relevant for the focal person) send their role expectations to the focal person. 
These role expectations are also determined by the (evaluation of) their pe r -
ception of the role behaviour of the focal person. This gives an interaction be-
tween ro le senders and focal person, which Kahn et a l . cal l a ' ro le episode'. 
The role senders are influenced by factors in the organisat ion, by personality 
character is t ics and by their ( interpersonal) re lat ion with the focal person. 
Kahn et a l . use the term ' factors m the organizat ion' for two kinds of var iab les . 
The f i r s t kind character ise the organisation as a whole (they belong m fact to 
the objective environment in the terms of French and Caplan's models), such as 
s ize , number of status levels or h ierarchical posi t ions, the organisation's p r o -
ducts or its financial bas is . The second kind of var iables are ones with an eco-
logical nature, because they represent the relat ion of a cer ta in position (or 
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fig. 1.6.1 Role set model by Kahn et al. 
of a role episode. 
(1964), supplemented with their model 
N5 
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person) wi th the o rgan isa t ion , such as his r a n k , his responsib i l i t ies for c e r -
ta in s e r v i c e s in the d iv is ion of labour, o r the number , and the position of , 
o thers immediately re la ted to his act ions. 
By interpersonal re la t ions Kahn et a l . mean the more o r less stable pat terns 
of in teract ion between the focal person and his ro le senders and their att i tudes 
toward each o t h e r . These pat terns of interact ion may run along formal as wel l 
as informal l ines of communication. The r o l e expectat ions of the role senders 
a r e t r a n s f e r r e d to the focal person by means of ro le p r e s s u r e . The focal p e r -
son perce ives these expectations and reacts to them. Th is reac t ion , the ro le 
behav iour , in its turn influences the role expectat ions of the role senders . 
In in tegrat ing the above descr ibed model of Kahn et a l . with the models of C a p -
Ian (1971) and French and Caplan (1972) , the ro le senders a r e placed in the o b -
jec t ive environment , together with the factors in the organisat ion and in the 
function (see f i g . 1 . 6 . 2 ) . 
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f i g . 1 . 6 . 2 S t r u c t u r e diagram o f the model used to ga ther the da ta 
f o r t h i s study ( a f t e r Van Vucht T i j s s e n e t a l . , 1 9 7 8 ) . 
The ro le senders ' re la t ions wi th the middle manager (the focal person in the 
'middenkaderonderzoek ' , Van Vucht T i j ssen et a l . , 1978 , for which study this 
integrat ion model was developed) , a r e influenced by the personal i ty c h a r a c t e -
r i s t i c s of the middle manager . These re la t ions also influence the way in which 
the object ive environment is experienced and the way in which the subject ive 
24 
environment (the perception of the objective environment) may lead to psycho­
logical and physiological stra ins and coronary heart disease. 
The relations between r o l e senders and focal persons are studied in the same 
way Kahn et a l . (1964) did it in their ' intensive' study. 
For reasons of readabi l i ty of the model the arrows indicating the influences of 
the P-Ε f i t are left out. These arrows should have been drawn from the l ine 
that indicates the interact ion between the objective environment and the p e r s o ­
nality character is t ics to the psychological s t ra ins and from a s imi lar l ine of 
influence between the subjective environment and the personal i ty c h a r a c t e r i s ­
tics to, again, the s t r a i n s . 
1.7 S t r e s s o r s . 
Stressors are those elements in the environment (in this study the ' s t r e s s ' is 
on the work-environment) which, according to the person himself (by his p e r ­
ception) influence h is dai ly rout ine, his psychological and physical heal th. In 
other words, they induce s t r e s s . 
One could thereby wonder, however, to what extent the attention of r e s e a r c h ­
ers for s t r e s s o r s , the i r own c o n s t r u c t s , has spread the influence of stress 
and stressors: s t ress research might thus be stress-inducing as well ! 
In this study th i r teen s t ressors are used (see also Caplan et a l . , 1975; D i e l e -
sen-van H o o r n , Van Dijkhuizen and Reiche, 1976; and Van Vucht T i jssen et 
a l . , 1978). 
Role ambiguity. 
Role ambiguity is having insufficient information to be able to f u l f i l l one's r o l e , 
in this case one's j o b , as good as possible. This ambiguity may, per example, 
stem from unclear r o l e expectations from o t h e r s , from not knowing what the 
boundaries of one's responsibi l i t ies are and from not knowing what o t h e r s , 
especially the s u p e r i o r , think of the work one has done. 
' I f organizations are to function effect ively, each individual must have a c c u r a ­
te perceptions of what h is respective role is; that i s , he must be c o r r e c t in his 
assessment of what other relevant organization members expect of h im. ( . . . ) . 
Furthermore, he must have some minimum degree of subjective certainty in his 
interpretation of the relevant role expectations and the means of f u l f i l l i n g 
them' (Greene and O r g a n , 1973; p. 95). 
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Although E- and Р-гоІе ambiguity were measured, and P-Ε f i t indices were 
calculated, only Ε-measures are used h e r e . This is done because of the 
'ambiguity' in the way of calculat ing these indices (see Van Dijkhuizen and 
Reiche, 1976a). 
Responsibi l i ty f o r persons. 
Many people are involved in the future (career)of others (mostly subordinates), 
m their job s e c u r i t y , and their well being and safety. This responsibi l i ty may, 
for instance m times of economical recession, b r i n g about a lot of tension. 
Again only the E-measures are used m this study. 
Work load. 
When the quantity of work to do is m fact larger than one can handle, when 
one has l i t t l e time to think and contemplate about the work and often has to 
work very fast , the quality of the work may deter iorate and one may feel 'over­
burdened'. This forces one to set p r i o r i t i e s m the w o r k . 
'Role overload means a condition in which the individual is faced with a set of 
obligations which, taken as a set, requires him to do more than he is able m 
the time available' (Sales, 1969, p. 325). 
Just l ike with role ambiguity and responsibi l i ty for persons only F-measures 
are used in this study. 
Role confi iet . 
Role confi iet may occur when job demands are in conf l ict with each other or 
when one o r more persons ask to do things which conf l ict .These persons may 
be s u p e r i o r s , colleagues, or subordinates. 
Lack of par t ic ipat ion. 
We can speak of lack of part ic ipat ion when one is insuff ic ient ly , or not at a l l , 
able to exert influence on decisions that are important for oneself or one's 
w o r k , for instance m sett ing the way things have to be done or deciding what 
part of a task wi l l be done by whom. 
Tensions in relations with other departments. 
Disagreements with other departments which are vital for the work in the own 
department may obscure mutual re lat ionships. Usually a dysfunctional relat ion 
r e s u l t s , that may be a source of tension. 
Tensions in relat ion to superior and subordinate. 
In the way m which a superior informs his subordinate about how he has done 
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his work, b r o a d l y , two categories can be d i s c e r n e d . In a tense relat ionship 
mistakes are s t r e s s e d , whi le in a good relat ionship more attention is paid to 
what has been done w e l l . 
Underut i l isat ion of s k i l l s and a b i l i t i e s . 
Usually it is reward ing if one's capacities can be fu l ly used in the j o b . If 
there are not enough opportunit ies to do so, tensions π ay a r i s e , belonging to 
this 'big f ish in a small pond'-syndrome. 
'A job too far below a person's real capacit ies w i l l allow him to get bored and 
leave. If he can't a f f o r d to leave, f rust rat ion w i l l prove s t r e s s f u l ' (Buzzard, 
1973; p. 58). 
Lack of social support from the immediate s u p e r i o r . 
The superior is an important person in the work s i tuat ion. He supervises the 
department, evaluates the work and gives the o r d e r s . He may also be the one 
to turn to when problems in the job o r personal problems a r i s e . The readiness 
of the super ior to talk about these problems and to give support when 
necessary, as well in company- as in personal matters, therefore is an 
important v a r i a b l e . 
The same goes for lack of social support from colleagues, from others at 
work, and from w i f e , f r iends and r e l a t i v e s . 
'What is new is the assembling of hard evidence that adequate social support 
can protect people in c r i s i s from a wide var iety of pathological states: from 
low b i r t h weight to death, from a r t h r i t i s through tuberculosis to depression, 
alcohol ism, and other psychiatr ic i l lness. F u r t h e r m o r e , social support can 
reduce the amount of medication required and accelerate recovery and f a c i l i ­
tate compliance wi th p r e s c r i b e d medical regimens' (Cobb, 1976; p. 310). 
'Caplan found l i t t l e relat ionship between perceived occupational s t ress and 
heart disease r i s k among NASA professionals report ing high levels of social 
support from c o - w o r k e r s ; for those report ing low social support leve ls, 
occupational s t ress was signif icantly and posit ively corre lated wi th heart 
disease r i s k ' (House, 1974; p. 22). 
Job future ambiguity. 
The present economic depression, with the shortening of work hours and even 
closing down of f a c t o r i e s , br ings about uncertainty regarding employment and 
c a r e e r . New societal and technological developments make knowledge obsolete 
ever faster and also contr ibute to that uncerta inty. 
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The above described s t ressors a r e , according to French and Caplan, among 
'the major ones which we have found to be related to individual s t r a i n ' . 
A ' s t ressor ' that is implied in the model ( f i g . 1 .6 .2) but not yet expl ic i t ly 
mentioned here , is the composition of the ro le set . Var ious aspects thereof 
re tu rn in the above described s t ressors . But other aspects, such as the ro le 
p ressure with which ro le senders send the i r ro le expectations to the focal 
person , the importance of the role sender to the focal person, and the d i v e r s i -
f icat ion of the role set may be stress- inducing as w e l l . 
'The greater the d ivers i f icat ion of a role set , the greater the possibi l i ty of 
in t ra ro le conf l ic ts , because each class of role senders is apt to develop ex-
pectations that are more attuned to its own organizational goals, norms, and 
values than to the total requirements of the of f iceholder 's (the focal person -
N . v . D . ) ro le ' (Snoek, 1966; p. 364). 
'The greater the power of the ro le senders over h im, the greater the job 
dissat isfact ion and sense of fut i l i ty produced by the ro le conf l ic t . I t is worse 
to receive conf l ic t ing messages from two superordinates than from two sub-
ordinates' (French and Caplan, 1972; p. 37). 
In the past a number of authors have t r ied to categorize the s t ressors . 
D i rken (1967) distinguishes between psychological and physical 'agent ia ' , 
which he categorizes according to nature (inherent in the system or foreign 
to the system), intensity, and necessity (the for the metabolism of the l iv ing 
system necessary kinds of agens). 
Cooper and Marshall (1976) distinguish factors in t r ins ic to a job, the role in 
the organisat ion, the career-development, the relat ions on the job, the 
s t r u c t u r e of the organisation and the organisation cl imate as well as sources 
of s t ress outside the organisat ion. 
McGrath (1976) divides stress into ' task-based, ro le -based, int r ins ic to 
behaviour set t ing, a r is ing from physical environment i tse l f , a r i s ing from 
social environment in the sense of interpersonal re la t ions ' - fac tors and 
factors 'w i th in the person system, which the focal person "br ings with h im" 
to the si tuat ion' (p . 1369). 
1.8 Personal i ty charac ter is t i cs . 
As the integration-model ( f i g . 1.6.2) shows, the personal i ty character is t ics 
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exert thei r influence on the relat ion between objective and subjective env i ron -
ment, on the subjective environment i tse l f , on the relat ion between subjective 
environment and psychological and physiological s t ra ins , and on these s t ra ins 
themselves. 
In l i terature the mediating ro le of personali ty var iables in the percept ion of 
the environment and the react ion of the individual on that percept ion, is 
c lear ly shown. 
'People di f fer in thei r need or desire to have thei r l ives "o rgan ized" . At one 
extreme is the man who must have everything neat and t idy , at the other the 
man who is happiest in an informal , unstructured sett ing in which anything 
may happen. . . A large number of studies have delineated the "author i tar ian 
personal i ty " , a personal i ty characterized by a strong tendency to conform, a 
tendency to fa i r l y s t rong control of feelings and impulses, to in f lex ib i l i ty of 
thinking, to dependence on author i ty , and to racial prejudice (Adorno et a l . , 
1950). These tendencies ref lect a type of individual who needs to feel that 
his environment is highly predictable. He finds it d i f f icul t to cope with 
ambiguity and uncerta inty, he needs to know where he stands; and so he 
fastens on to norms: he does not " let himself go " , for fear of where this 
might lead; he looks to authori ty as a guide, and so on' (Ke lv in , 1970; p . 124). 
Relationships between personali ty variables and the experience of s t ressors 
and strains are very often mentioned. See for instance Anderson, Hel l r iege l 
and Slocum (1977); Gemmili and Heisler (1972a, 1972b); Ind ik , Seashore and 
Slesinger (1964); Kahn et a l . (1964); Kahn (1974); Kahn and French (1970); 
Keith (1966); Lazarus (1966); Shekel le, Ostfeld and Lebovits (1970); Van der 
Valk and Groen (1967); and Zyzanski and Jenkins (1970). 
In accordance wi th the study by Cap Ian et a l . (1975) the fol lowing personal i ty 
character is t ics were used in our quest ionnaire. 
Rig id i ty . 
The behaviour of a r i g id person is res t r ic ted in a number of ways. He w i l l 
often adhere to a s t r i c t mapping out of the day or to a s t r i c t point of v iew, 
while he w i l l l ike to have a place for everything and everything in its p lace. 
This way he prevents himself from unexpected si tuat ions. This character is t ic 
makes one especial ly vulnerable for role ambiguity. 
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Type Α . 
The behaviour pattern of the type A person ¡s a complex of feelings and actions. 
I t may be observed with anyone who is (aggressively) involved in a continuous 
struggle to do more and more in less and less t ime, if necessary against the 
opposition or obstruct ion of other people ( and things). The pattern is most 
l ikely shown when the environment is chal lenging. 
' I n shor t , this pattern is characterized by extremes of compet i t iveness,st r iv-
ing for achievement , aggressiveness (although sometimes str ingently r e -
pressed), haste, impatience, rest lessness, hypera ler tness, explosiveness of 
speech, tenseness of facial musculature, and feelings of being under the 
pressure of time and challenge of responsib i l i ty . Persons with this pattern 
are usual ly deeply committed to their job or profession and often have 
achieved success in i t ' (Zyzanski and Jenkins, 1970). 
Assert good sel f . 
This is meant to be a continuous s t r i v ing for approval of one's own behaviour, 
preferably by st ick ing to norms and rules that are present in the company. 
Deny bad sel f . 
This character is t ic may be seen as a defense mechanism that comes into action 
when someone's 'bad' or social ly less acceptable character is t ics are imminent 
to come to the sur face. By repressing the disposit ion to aggression in those 
cases he w i l l nevertheless show socially acceptable behaviour. 
1 .9 S t ra ins . 
As has been said before in paragraph 1.2, the term 's t ra ins ' is used in this 
study to denote the d i rect ly or indirect ly external ly measurable effects of 
internal s t ress , being the consequence of the actions of one or several 
s t resso rs . 
The stra ins used are the ones that were also measured by Caplan et a l . (1975), 
who claim that they al l have been used in previous research where their r e l i a -
b i l i t ies and val id i t ies were demonstrated. 
As far as I can see they do not stem from an expl ic i t psychosomatic theory, 
however. 
The fol lowing stra ins were measured by questionnaire (see paragraph 3.1 .1 ) . 
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Job dissat is fact ion. 
Dissatisfaction with the work which shows i tself in boredom, not doing one's 
best for it or thinking it does not give the opportunity to lea rn . Opportunit ies 
for self-actual isation l ikely are minimal. I t may result from monotonous work 
( e . g . , at conveyor belts), or from the fact that, per example, someone's super-
v isory or organisational tasks take so much time that there is no time left fo r 
his own hobby, technology. 
Psychological complaints. 
Tensions, showing i tself in the form of anxiety, depression or i r r i t a t i o n . They 
include feel ing nervous, angry, blue, e tc . 
Psychosomatic complaints. 
Physical i l lness often has an (at least par t ly) psychological cause. The duo-
denal u l ce r , that used to be the symbol of 'manager's d isease' , is an example. 
Prolonged or intense exposure to s t ressors may result in physical affections 
as shortness of b rea th , palpitations of the hear t , sleeplessness, an upset 
stomach, etc. 
Job-related threat . 
Uncertainty about one's own way of functioning in the job, whether one can 
meet the demands of the job and whether one is accepted and l iked by his 
colleagues may be cal led job-related threat . 
Loss of sel f -esteem. 
Loss of se l f - respec t , of the feelings of importance, of being successful in l i fe 
or in the job . 
N . B . Self-esteem i tsel f is not a s t ra in , but may be considered to be a persona-
lity character is t ic : it is the loss of that esteem, that matters in this context. 
Smoking. 
Smoking may, since tobacco has tension-reducing capaci t ies, be caused by 
tension. Therefore it was asked whether one smoked, and, if so , how many 
cigaret tes, c igars or pipes a day. As operationalization the resul ts were 
converted into 'c igaret te-equiva lents ' , in which a small c igar and a pipe were 
counted as three, and a b ig cigar as six c igaret tes. 
Absenteeism. 
One of the opportunit ies to escape from a stressful situation is the ' f l ight ' into 
i l lness. It was asked how many days the respondent had been absent dur ing 
the last year . 
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N.B One has to be careful with this variable because it was measured by 
' se l f - r epo r t ' and not checked against medical reg is t ra t ion . Besides, no 
d is t inct ion could be made between absenteeism caused by pure medical cause 
(such as a leg broken when skiing) and absenteeism with a (presumed) psycho-
medical o r psychological cause (such as ' low-back' pain or stomach aches). 
Apart from the questionnaire some physiological var iables were measured. 
Only one measurement was made of each var iab le . 
Systo l ic b loodpressure. 
The pressure that exists dur ing the contract ion of the heart muscle, when the 
f i r s t ser ies of heart tones can be heard. 11 is also cal led the ' f i r s t phase'. 
Diasto l ic b loodpressure. 
The pressure that exists dur ing the relaxation of the heart muscle. The 
muffled tones (the so-cal led Korotkov-tones) disappear completely. This is 
the second diastol ic or f i f th phase. 
Cholesterol level. 
Number of mi l l imols per l i te r (and in a number of cases mil l igram-percent) 
cholesterol in the bloodserum, photometrically determined. 
N . B . The number of mi l l imols per l i te r was calculated from the mi l l ig ram-
percent values by mult ip ly ing the latter by .0259. 
Heart f requency. 
The number of beats per minute, taken at the pulse. 
Obesi ty. 
A number of part ic ipants ( in medium-sized companies only) were also measured 
and weiçj ied. These measures were used to calculate an obesity-index 
(Quetelet) according to the formula: 
weight in kilogrammes „ 
(height in centimeters/100) 
Just as was done with the s t ressors (see paragraph 1.7), many authors have 
t r ied to c lassi fy the stra ins into categor ies. The most common classi f icat ion 
is that in psychological s t ra ins (job d issat is fact ion, loss of self-esteem, 
anxiety, depression), behavioural strains (smoking, caffeine-intake) and 
physiological s t ra ins (bloodpressure, cho les tero l leve l , heartfrequency). 
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A number of other c lassi f icat ions can be thouçfit of , such as chronic and 
momentaneous s t ra ins , o r a futher subclassif icat ion of the psychological 
strains in affect ive (anxiety, depression, job dissat isfact ion) and cognit ive 
( lowering goals, change or denial of perception) s t ra ins . 
The subclassif icat ion of psychological s t ra ins into job- re la ted (loss of se l f -
esteem , job d issat is fact ion, job-re lated threat) and general psychological 
strains (anxiety, depression, i r r i ta t ion) has already been discussed (see f i g . 
1.5.4). 
Up t i l l now, the most common c lass i f icat ion, coupled with the subclassi f icat ion 
of the psychological s t ra ins into job-re lated and general affects seems to be 
the most useful one. 
See for a more detai led review Van Di jkhuizen, Reiche and Dielesen-van 
Hoorn (1975). 
1 .10 Relations between st ressors and s t ra ins . 
In l i terature numerous references to relat ions between s t ressors and st ra ins 
can be found. In this context we wi l l present a small sample of those re fe ren -
ces . 
Regarding relat ions between stressors and psychological s t ra ins Kahn et a l . 
(1964), R izzo, House and Lirtzman (1970) and Caplan (1971) found that ro le 
ambiguity is related to job dissat isfact ion. Caplan finds a relat ion with j ob -
related threat too. 
Underut i l isat ion of sk i l l s and abi l i t ies i s , according to Caplan et a l . (1975) 
also related to job dissat isfact ion (r - .47), and so are lack of par t ic ipat ion 
(r = .36) and job future ambiguity ( r = .39) . 
According to Buck (1972) 'working under pressure ' leads, not only for 
managers but also for worke rs , to ' w o r r y , bad temper, nervous breakdown, 
insomnia, anger, escapism, and sel f -doubt ' . 
Caplan et a i . (1975) report relat ions with psychological complaints for ro le 
confl ict and work over load. 
'Among admin is t ra tors , whose work requires them to handle a constant stream 
of demands from o thers , self-esteem was inversely related to quantitative 
overload ( r = - . 6 5 ) , but was not related to qual i tat ive over load' (French and 
Caplan, 1972). 
Relations with behavioural strains a r e , among o thers , reported by Hinkle and 
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Plummer (1952) ¡η a study comparing groups of ¡II and healthy women. 
'The outstanding dif ference in the histor ies of the two groups lays in the 
degree to which they had been exposed to what is broadly termed ' l i fe s t ress ' 
throughout their period of employment. The well women had been content, 
comfortable and secure in the i r l i fe s i tuat ions. The i l l women, however, had 
been made unhappy, insecure and discontented by repeated f rus t ra t ions, 
depr ivat ions, unrewarded responsib i l i ty , and inter-personal confl icts t h r o u ^ i -
oul the i r adult l i ves ' (p. 370). 
Relations with physiological s t ra ins are reported as w e l l . 
Kagan and Levi (1974) argue that psychosocial factors may lead to hyper - , 
hypo- or dysfunctioning in one or more organs or organ-systems. 
'Examples of such reactions are tachycardia and palpi tat ions, vasovagal 
syncope, pain of vasomotor or muscular o r i g i n , hypervent i la t ion, increased 
or decreased gastrointest inal per is ta ls is , etc. These reactions may or may 
not be accompanied by unpleasant emotional reactions l ike anxiety, depression, 
apprehension, e tc ' . ' F u r t h e r , it is probable that psychosocial stimuli can also 
influence health by impeding recovery and aggravating d isab i l i t y , whatever the 
etiology of the pr imary disease' (p. 228). 
Bonjer (1973) finds that cigarette-smoking in lower and medium age-classes is 
cor re la ted to total l ip ids , to somewhat lesser degree to cholestero l levc l , 
always to tensions in the worksituat ion and the fami ly , and to non-specif ic 
over load. 
An other approach was chosen by Van Vucht T i jssen et a l . (1978). They 
ext racted, for the sample of middle managers, second-order factors from the 
s t ressors (using scale values) and report three what they call 'dimensions' . 
These are 'work load' (comprising of high work load-Ε, too much work load 
P-Ε f i t , and ro le conf l ict) ; 'poor relations with others' (lack of support from 
colleagues and others at w o r k , lack of p a r t i c i p a t i o n , l i t t l e responsibi l i ty for 
p e r s o n s - Ε , tensions with other departments, job future ambiguity, under-
u t i l i s a t i o n of s k i l l s and ab i l i t ies and the wish to have more responsibi l i ty for 
persons P-Ε f i t ) ; and 'ambiguity' (too much role ambiguity P-Ε f i t , role ambi-
g u i t y - E , lack of support from the super ior , tension in re lat ion with superior 
and subordinates, and job future ambiguity). 
For these dimensions corre lat ions with the strains were calculated. High 
corre lat ions were reported between work load and psychological complaints 
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(.32) and obesity ( .40); between poor relat ions wi th others and job- re la ted 
threat ( .63) , absenteeism (- .31) and mean a r te r i a l pressure ( - .44) ; and 
between ambiguity and job dissatisfact ion ( .32) , psychosomatic complaints 
( .52), psychological complaints ( .46), absenteeism ( .43), cholesterol level 
( .48) , and mean a r te r i a l pressure (.41). 
A l l these corre la t ions are signif icant at the one percent leve l . 
More relat ions are reported by, for instance, Sales and House (1971); Lyons 
(1971); Margol is , Kroes and Quinn (1974); Hamner and Tosi (1974) and Miles 
(1976). 
1.11 Risk factors fo r coronary heart disease. 
A number of factors is very often reported as r i sk factors for coronary heart 
disease. Tay lor (1967) reports serum cholestero l , b loodpressure, obesi ty, 
c igaret te-smoking and serum t r ig l ycer ides . Simborg (1970) adds to these 
factors leading a sedentary l i fe and Crawford (1977) extends the l ist fur ther 
by including age, sex, geographical fac tors , eating habi ts , metabolic factors 
(hyperl ipidemia and diabetes mellitus), fami ly- and genetic factors and ' s t ress ' 
The same factors are also mentioned by De Haas (1973). 
Eastwood and Trevelyan (1971) say: ' I t was noted that the individuals with 
presumed coronary heart disease, when compared with other individuals in 
the mathched group, showed differences in level of smoking, obesi ty , ra ised 
blood pressure and raised serum l ipids' (p. 291). Simborg (1970) argues that 
the bulk of evidence indicates that the r isk of coronary heart disease does 
increase wi th the number of cigarettes smoked. 
Regarding bloodpressure Lameyer (1973) says that many researchers have 
shown that the most frequent cause of death with hypertension patients is a 
cardiac one. Miettinen (1973) adds to this 'Blood pressure has a monotone 
relat ionship to r i sk of CHD' (p. 65). 
An on serum cholesterol he argues: 'Serum cholesterol as a r isk indicator for 
CHD is s imi lar to blood pressures: the concepts of normali ty and excess are 
just as a r b i t r a r y , but again, h igh- r i sk categories of common occurence can 
be def ined, and means of intervention ( . . . ) not only exist but they also seem 
efficacious in the prevention of CHD' (p. 65). 
For heartfrequency as a r isk factor indications exist as w e l l . Miett inen (1973): 
'Tachycardia ¡s now quite well established as an indicator of CHD r i s k . I ts 
informativeness seems independent of hypertension, hypercholesterolemia and 
smoking, but its relat ions to other r isk indicators - par t i cu la r l y psychologic 
ones and physical inact iv i ty - remain to be elucidated' (p . 65). 
Not al l relat ionships are that c lear , however. Especial ly prospective research 
may be d i f f i cu l t . Jenkins (1971): 'Although knowledge of the epidemiology of 
coronary heart disease has made remarkable s t r ides in the past two decades, 
the best combinations of the standard ' r i sk factors ' fai l to identify most new 
cases of the disease. Most patients do not have a serum cholesterol level above 
250 mg per 100 ml (the equivalent of 6.5 mmol/l - N . v . D . ) . Only a f ract ion 
are hypertensive; even fewer are diabet ic. And whereas simultaneous presence 
of two or more standard r isk factors is associated with extremely high r isk of 
coronary disease, such situations predict only a small minor i ty of cases' 
(p. 244). Jenkins then suggests searching for other r i sk fac tors . 
I do hope that the relevance of such studies may appear from the f igures 
presented in the COPIH-manual (COP I H , 1974). They show that the l i fe expec-
tation for men is decreas ing, a fact caused by three fac to rs . Heart disease, 
cancer and resp i ra to ry diseases contribute 45, 35 and 10 percent, respect ive-
ly , in male mor ta l i t y . In the period from 1953 t i l l 1968 the chance of dying 
from heart disease has t r ip led for men 35 - 39 of age. For men of 40 - 44 this 
chance grew two and a half t imes, for men in the age bracket 45 - 49 the 
chance doubled. 
Miettinen even says: 'Not only does CHD account for about one- th i rd of al l 
deaths here - as in may other industr ial ized countr ies - but the trend in the 
Netherlands is most discouraging: dur ing the last 15 years the mortal i ty from 
CHD among Dutch men in thei r th i r t ies and fourt ies has increased by about 
150 %. The country is experiencing the most destruct ive epidemic in i ts 
h is to ry ' (p. 64). 
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2 PROBLEM D E F I N I T I O N 
The multitude of stress def in i t ions, of models of s t r e s s , and relat ionships 
between st ressors and s t r a i n s , result ing from those models, as presented 
in the paragraphs of the f i r s t chapter, may create a confusing p i c t u r e . 
In fact stress research s t i l l knows a lot of 'bl ind spots ' , r e q u i r i n g fur ther 
research and explanations. 
The data from the 'middenkaderonderzoek' of fer the fac i l i t ies to shed light on 
a number of these spots. 
According to a rousfr d iv is ion five research areas can be distinguished in the 
result ing quest ions. 
1. In the f i r s t place obscuri ty exists regarding the relat ion between subjective 
and objective environment. There a r e , in other r e s e a r c h , indications that 
the subjective environment, being the indiv idual 's perception of the object­
ive environment, shows stronger relat ionships with st ra ins than the 
objective environment i tse l f . In paragraph 1.5 it was already noted that 
knowledge of the relat ions between both environments might be of interest 
in the case of implementation of changes in the organisat ion. 
2. In the second place obscuri ty exists regarding the relat ionships between 
stressors and s t r a i n s . The strength of these relat ions varies from study to 
study and, in a number of cases, appear to be dependent on factors l ike 
occupation o r posit ion in h i e r a r c h y . A n , in my opinion, important objection 
against these studies into relat ions between st ressors and strains is that 
nearly always l inear techniques of analysis were employed. It is however, 
and especially so in psychological r e s e a r c h , doubtful that a l l re lat ions wi l l 
be l inear. Moreover, there are very c lear indications for non-l inear o r 
c u r v i l i n e a r r e l a t i o n s , per example in P-Ε f i t r e s e a r c h . 
If however one studies such relations with l inear techniques, chances are 
that one underestimates the actual strength of the re lat ions. Such an under­
estimation, especial ly when gross, may have implications in changing one's 
organisat ion. One might change without necessity, or not change at all 
when in fact a change is r e q u i r e d . 
3. In the t h i r d place obscurity exists regarding the stra ins themselves. Do 
stressors lead to 'stra ins-as-such' or is it probable that within the strains 
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certain processes can be found pointing to an internal sequence. We may, 
in this context, think of the classif icat ion in psychological , behavioural 
and physiological s t ra ins and of the subclassif icat ion of the psychological 
strains m job-re la ted and general af fects. 
If a sequence can be shown to exist , it might (at least part ly) explain the 
rather weak associations between stressors and s t rams usually reported 
in I i terature (apart from some exceptions I ike Van Vucht Ti jssen et a l . , 
1 978). 
4 . In the fourth place obscuri ty exists regarding the ro le of personali ty 
character is t ics and interpersonal relat ions as intervening, mediating or 
condit ioning var iables in the relationships between st ressors and s t ra ins . 
Gradually it has become clear that these var iables do play their ro les , but 
the nature and d i rect ion of their contr ibution s t i l l requires further study. 
In this study however these variables w i l l be ignored. The reader is 
re fe r red to the doctoral dissertat ion by H . M . J . K . 1 .Reiche, 'Stress aan 
het werk ' (in preparat ion) , which deals with this subject m deta i l . 
5. In the f i f th and last place it is s t i l l obscure whether s t ressors cause stra ins 
or s t ra ins cause s t resso rs . There are indications 'that stress causes 
s t ra in , rather than the reverse ' (Campbell, 1973), but m fact they are 
circumstantial evidence only , coupled with 'common sense' . Though hard 
to prove, causality m stress research s t i l l needs a lot of attention. The 
best way to get the required evidence seems to be longitudinal research. 
However, I wi l l not be able to add any more substantial than circumstantial 
evidence e i ther , because the study on which this work is based was c r o s s -
sectional . 
The above mentioned considerations were the basis for the fol lowing general 
research question. 
Is it possible to find such a relat ion between st ressors and strains that the 
variance of the strains can, ent i rely or par t l y , be explained by the variance 
of the st ressors ' 
This general research question gives r ise to the fol lowing sub-questions. 
a. is the descr ipt ion (the perception) the focal person gives (has) of the 
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objective si tuat ion at variance with or ¡η agreement with the descr ipt ion 
members of the ro le set give of that same situat ion as i t , in the i r eyes, 
exists for the focal person ? 
Is it possible to show 'confl icts' in these perceptions ? 
If so, in what areas or on what subjects especial ly ? 
How i s , in genera l , the degree of agreement ? 
b. are the re lat ions between stressors and stra ins l inear, non- l inear, o r a 
combination thereof ? 
Is it possible to analyze non-l inear re lat ions in such a way that, as a 
resu l t , the actual strength of the relat ionship is found, instead of the 
approximation by l inear techniques ? 
c. is it poss ib le, by accepting the idea of a sequence between the s t r a i n s , to 
explain more variance of the strains than by their relat ions with the 
s t ressors alone ? 
Is this additional variance explained by separate s t ressors and stra ins or 
just by c l u s t e r s ? 
Is the o r d e r in the sequence, should it ex is t , from psychological via 
behavioural to physiological s t r a i n s , or another one ? 
Is it necessary to subclassify psychological stra ins in job-related affects 
and general affects ? 
Is there reason to suppose that none of the above mentioned, but another 
subclass i f icat ion, gives a better descr ipt ion of the (sequential) relat ions ? 
d . is the model, used as a basis for gathering the data for this study, 
supported by the present r e s u l t s , or should it be a l tered or supplemented ? 
These sub-questions are basis for the plans of research as used in the various 
chapters of this book. 
The main goal of this study is to find answers f o r these questions in an 
empirical way; if possible theoretical explanations and additions w i l l be given. 
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3 ORGAN I SAT I ON OF TH IS STUDY 
Our research is based on the data gathered in the 'middenkaderonderzoek', 
an investigation into the problems of middle management, executed by Zuidema 
management consultants by order of the Commission for Developmental problems 
in Industry of the Social Economic Counci l , subsidized by the Min is t ry of 
Economic A f f a i r s . 
I t started with the idea that, whereas since the ear ly days much research -
attention was given to problems of top-management on the one, and blue co l la r 
workers on the other hand, middle management have been treated in a rather 
stepmotherly fashion. 
And it just seemed to be middle management that were located in a cruc ia l 
position in organisat ions. They have to pick up innovations with personnel , 
technology, and administ rat ion, and to integrate these in the course of things 
in their departments. They are t ranslators of management decisions into con-
crete act ions. And they have to br ing the needs and desires of their sub-
ordinates to the attention of their super io rs . 
A number of rather recent developments have given r ise to many problems. 
They were required to change their style of leadership or supervision because 
of better educated subordinates. Administrat ion by 'power' was replaced by 
administration by 'par t i c ipa t ion ' . And new raw mater ia ls , apparatus, and 
production methods required them to renew their technical knowledge. They 
have to put into effect new control systems devised by specia l is ts . And they 
are confronted with amalgamations, take-overs , and reorganisat ions. 
A l l these changes, often act ing simultaneously, have, in the last few years , 
enhanced the pressures put to middle management. It seems that some of them 
feel very well under these pressures, but more and more for others they get 
too h igh. 
These considerations led to two basic questions: 
1 . is it possible to chart the posit ion and function of middle management; 
2 . can we uncover the st imuli middle management experience as s t ressors and 
f ind out their way of react ing to these s t imu l i . 
Two different approaches were chosen to gain insight into these quest ions. 
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An exploratory approach, with the purpose to chart middle management's 
function as ful ly as possible; and a testing approach, jo ining already exist ing 
research , to the nature and intensity of s t ressors and their effects. 
In the exploratory approach attention was focused on tasks and contacts in the 
middle management function; on how they see and experience their functions; 
on how others in their immediate work environments see the middle managers, 
what they expect of them, and how well they live up to these expectations. 
The test ing approach aimed at the incidence, intensi ty, and effects of st ress 
among middle managers and the others in the work s i tuat ion. 
The study has been done in three phases. 
In the f i rs t phase we got ourselves acquainted with the problem, talked with 
other researchers , studied l i te ra ture , talked with middle managers and people 
in their work environments, and drafted quest ionnaires. 
The second phase was used for pi lot studies to test procedures and quest ion-
na i res . These were adjusted when necessary. 
In the th i rd phase the f inal data were gathered. 
The results of the pr imary and some secondary analyses were reported in 
'Middenkader and s t ress ' (Van Vucht T i jssen et a l . , 1978). The abundancy of 
data forced us to publish only a selection of resul ts in the report and made it 
impossible to do all the analyses we wanted to do. Thus, it was decided to use 
the material as basis for this and at least one other study. This study is l a rge -
ly based on the data gathered in the testing approach, though some use was 
made of data from the exploratory approach. 
In the paragraphs 1 . 7 , 1 .8 and 1 .9 s t ressors , personal i ty character is t ics and 
stra ins measured in the above mentioned research and part ly used in this study, 
were explained. In the fol lowing it wi l l be shown how they were operationalized. 
This chapter consists of two par ts . In the f i r s t part the questionnaires used to 
obtain the data are dealt w i t h . The second part describes the sampling of 
companies and subjects. 
3.1 Quest ionnaires. 
3 .1 .1 Questionnaire for organisational s t ress (VOS). 
The questionnaire for organisational st ress (VOS) is largely based on the 
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questionnaire Caplan et a l . (1975) used in their 'Job demands and worker 
heal th ' -study, a project in which the Inst i tute for Social Research co-operated 
with the American National Institute for Occupational Safety and Health of the 
Department of Heal th, Education and Welfare. 
A selection was made out of the variables used in that study, the questionnaire 
was translated into Dutch and a f i rs t pi lot study was done with f i f ty subjects 
from five companies. The f i f ty subjects formed ten role sets. 
Based on the resul ts of this f i r s t pi lot study the questionnaire was elaborated. 
This meant improving the t ranslat ion, with quite some attention paid to s imp l i -
f icat ion, qua language, of rather complicated items, addition or el imination of 
items, and a t ry -ou t of new or alternative scales. 
After the f i r s t vers ion two others were tested, one with 120 subjects from 
five companies, the other with 56 subjects from one company. 
To be able to validate the s t ressor concepts as good as possible items from the 
various scales were pooled and factoranalyses (principal components with 
i terat ions, rotat ion after Kaiser 's c r i te r ion) were done. 
Most concepts appeared as factors in the analyses, indicating a common content 
of the items in a scale representing such a concept (factorial va l id i ty ) . See, 
for a descript ion of the pi lot studies, Van Dijkhuizen and Reiche (1976a). 
Warlicht (1977), using the same procedure, finds comparable (positive) results 
with the same questionnaire fo r personali ty character is t ics and s t ra ins as wel l . 
For each of the concepts, both in the pilot studies and in the 'middenkadcron-
derzoek' , re l iab i l i t y coeff icients were calculated. Cronbach's alpha was 
chosen because of i ts sensi t iv i ty for heterogeneity of items. This means that 
this index with heterogeneous items declines faster than, for instance, the 
Kuder-Richardson index. 
And especially when construct ing a test it is advisable not to assume in advance 
that the items w i l l be homogeneous. 
The re l iab i l i t ies Caplan et a l . (1975) report are Kuder-Richardson coeff icients, 
calculated with Nunnaly's (1967) formula. 
We calculated Cronbach's alpha by using Bohrnstedt 's (1969) formula. 
Based on the data from the three pi lot studies the 'def in i t ive ' quest ionnaire, 
the one used in the main study of the 'middenkaderonderzoek', was composed. 
This version measures 27 concepts: sixteen s t ressors , seven s t ra ins , and 
four personali ty charac te r i s t i cs . 
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The s t r e s s o r s , together wi th the item-numbers for each concept, and the 
r e l i a b i l i t i e s , as measured in the 'middenkaderonderzoek', a r e : 
Table 3 . 1 . 1 . 1 S t r e s s o r s (16 concepts w i t h 75 i t e m s ) . 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
Θ. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
items 
1a - 6a 
1b - 6b 
7a - 10a 
7b - 10b 
11a - 19a, 
20 - 2? 
11b - 19b 
23 - 25 
26 - 27 
28 
29 - 31 
32a - 32c 
33, 35a -
38a 
34, 35b -
38b 
35c - 38c 
35d - 38d 
39 - 42 
I 
concept 
role ambiguity - e 
role ambiguity - ρ 
responsibility for persons - e 
responsibility for persons - ρ 
work load - e 
work load - ρ 
undenutilisation of skills and abilities 
tensions in relation to superior and 
subordinate 
tensions in relations with other dept . 
lack of participation 
role conflict 
lack of social support from superior 
lack of social support from colleagues 
lack of social support from other? at work 
lack of social support from wife, friends 
and relatives 
job future ambiguity 
alpha 
.74 
.69 
.72 
.75 
.89 
.72 
.55 
-
-
.70 
.78 
.85 
.78 
.72 
.72 
.75 
The fol lowing s t r a i n s , together with their number of ¡tem-з and their r e l i a b i l i ­
ties as measured in the 'middenkaderonderzoek', were included. 
Table 3 . 1 . 1 . 2 S t r a i n s (seven concepts w i t h 39 i t e m s ) . 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
items 
43 - 45 
46a, e - к 
46b - d 
47a,c,f,l 
47b,e,g,h, 
J.m 
47k,η,о 
48a - с 
49 - 52 
73a - d 
74 
concept 
job dissatisfaction 
psychosomatic complaints: 
-concerning general health 
psychosomatic complaints: 
-concerning the heart 
psychological complaints -
psychological complaints -
psychological complaints -
loss of self-esteem 
job-related threat 
smoking 
absenteeism 
anxiety 
depression 
irritation 
alpha 
.65 
.66 
.73 
.80 
.70 
.77 
.71 
.74 
-
-
The personal i ty c h a r a c t e r i s t i c s , mentioned only to complete the p i c t u r e , a r e , 
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together with t h e i r number of items and r e l i a b i l i t i e s as measured in the ' m i d ­
denkade ronderzoek': 
Table 3 . 1 . 1 . 3 P e r s o n a l i t y c h a r a c t e r i s t i c s ( f o u r concepts w i t h 
33 i t e m s ) . 
1. 
2 
3. 
4. 
items 
53 - 56 
57 - 62 
63 - 71 
72a,c,e,f, 
g.j.i 
72b,d,h,i, 
kjm, η 
concept 
rigidity - dogmatism 
rigidity - ordering 
AB-typology 
assert good self (conformism) 
deny bad self (aggression-denial) 
alpha 
.69 
.79 
.73 
.54 
.57 
Based on the answers on E- and P-items of r o l e ambiguity, responsib i l i ty f o r 
persons and work load, respect ively, P-Ε f i t indices may be calculated. 
According to Caplan et a l . (1975) these indices explain variance of the s t ra ins 
over and above that explained by the E- o r P-items alone. 
The calcu.ation of these indices raises the number of concepts with three to 
t h i r t y . Because of the obscur i ty in calculat ing these indices they wi l l not be 
used in this study. 
For a full report of the elaboration of the questionnaire f o r organisational 
stress the reader is r e f e r r e d to 'Het meten van organisat iestress: over de 
bewerking van een vragenl i js t ' (Van Di jkhuizen and Reiche, 1976a). 
The questionnaire i tself can be found in the above cited publ icat ion, in Van 
Vucht Ti jssen et al . (1978) and, in a rev ised v e r s i o n , in Reiche and Van D i j k ­
huizen (in p r e s s ) . 
3 .1.2 Questionnaire for visions ( V I V - F and V I V - R ) . 
The questionnaire for visions was designed to obtain the opinions the 
members of the role set hold on the functioning of the focal p e r s o n . It contains 
a number of closed end questions dealing with tasks and contacts with other 
departments in the focal person's job and wi th nature and quality of the commu­
nication between focal person and members of the r o l e set (in chapter 4 these 
questions are dealt w i t h ) . 
The focal person ( V I V - F ) was asked for his v is ion on these aspects of his j o b , 
specified into concrete members of his r o l e set . The questions regard ing tasks 
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and contacts with other departments, to be answered by the focal person h im-
sel f , may be found in the interviewguide ( IGF , see paragraph 3.1 .3) . 
The members of the role set are asked to give their v is ion (V IV-R) on these 
aspects of the focal person's j o b , pointed to a concrete focal person. 
The question regarding tasks contains thirteen dif ferent tasks. F i rs t ly it is 
asked whether each of these tasks belongs to the focal person's job, where 
more tasks may be added if thought appl icable. Secondly the respondents are 
asked to pick three of the tasks , which, in their opin ion, are the three most 
important ones in the j ob . 
The question regarding contacts with other departments contains nine di f ferent 
departments, wi th again the possib i l i ty to add other ones. Apart from the 
question with which of the departments exist regular contacts, it is asked to 
rate the three most important ones. 
For each of the tasks and departments the respondent is asked to mention to 
what degree they are a source of problems and tensions to the focal person. 
Thir teen other questions deal wi th the giving or not giv ing (or receivi ng) 
of suff icient information to fu l f i l l the job , with the quality of the mutual 
re lat ionships, the readiness to help and give support in case of problems, 
wi th the actual and des i red frequencies of contacts, contact-openness, 
tensions in the re la t ions, accepting what the other(s) want(s), keeping each 
other informed on these expectations, with the value of and the knowledge of 
each others opinions on the work done, and with using pressure to change 
the way the work is done or to get things done which do not belong to the 
normal tasks. 
By taking together the complementary questions from the V I V - F and the V I V -
R a pattern of mutual v is ions on the fulf i l lment of the job by the focal person 
can be created. 
Both questionnaires ( V I V - F and V IV -R) were tested in the f i r s t pilot study. 
Based on the results changes were made. 
The questionnaires are to be found in Van Vucht Ti jssen et a l . (1978). An 
example is inserted in this book as appendix A . 
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3.1 .3 Interviewguide for focal person. 
The interviewguide for the focal person (they were the only ones interviewed) 
is to be considered supplementary to the paper and pencil quest ionnaires. It 
is especially useful to shed light on the backgrounds of the questions asked in 
the quest ionnaires. 
It contains 93 mostly open-ended questions. 
These include the questions for the focal person regarding tasks and contacts 
with other departments in the job and the possibly resul t ing problems and 
tensions, which were already mentioned ¡n paragraph 3.1 .2 above. 
Besides, the focal person is questioned about a number of aspects in his job , 
in order to enable the researchers to chart the focal person's funct ion. 
Furthermore attention is paid to tensions in the job and the ways the focal 
persons deal with these tensions (their coping methods). 
Attention is also paid to influences on the job of a number of social and 
technological changes that might have taken place dur ing the last couple of 
years . 
The interviewguide was tested in the f i rs t pi lot study. Based on the resul ts it 
was adapted and approved. 
The guide is included completely in Van VuchtT i jssen et a l . (1978). Appendix 
В contains the for this study relevant questions. 
3.2 Samples. 
In this paragraph sampling procedures regarding companies and subjects w i l l 
be r e p o r t e d , together with the results of this sampling; that i s , what sort of 
companies and subjects part ic ipated in the study (the 'middenkaderonderzoek'). 
For a more complete report the reader is r e f e r r e d to Van Vucht T i jssen et a l . 
(1978). 
3 .2.1 Sample of companies. 
In the sample two kinds of companies are represented: we cal led them ' large ' 
and 'medium-sized' companies. Contrary to more usual definit ions 'medium-
sized' here means companies with staff ranging from 500 - 2,000 employees. 
The large companies part ic ipat ing did employ c i r c a 10,000 - 25,000 people. 
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Due to technical reasons it was impossible to randomly sample these large 
companies. Based on contacts result ing from their par t ic ipat ion in one or more 
of the previously mentioned pilot studies these companies were contacted again 
to obtain approval for part ic ipat ion in the main study. 
Three companies reacted posi t ively; they stem from the metal branch, the oi l 
branch and the chemical branch. 
Medium-sized companies answering the c r i t e r i on of number of staff were l isted 
according to branch of industry and reg ion. A random sample was taken from 
this l i s t , consist ing of twelve companies, and they were contacted with the 
request to co-operate in the main study. In case one or more of the companies 
should refuse ' reserve-companies' were chosen for each of them. 
In total 32 medium-sized companies were contacted, eventually fourteen were 
found to be w i l l i ng to par t i c ipa te . 
The total number of companies thus is seventeen. 
A f t e r the board of d i r e c t o r s , often in co-operat ion with the works counc i l , had 
consented, the study was introduced in the companies in meetings with potential 
subjects, in order to give them insight in the purpose of the study and the 
nature of the questions they might be asked to answer. 
3 .2 .2 Sample of subjects. 
The ro le set was taken as research entity for the selection of subjects. The 
most important subject in the ro le set is the focal person , in this study the 
middle manager. 
We f i r s t looked for a basis to select these middle managers. This appeared 
necessary, because the term 'middle manager' seemed to be used in many ways, 
in l i te ra ture as well as in the companies. This can be i l lust rated by the various 
t i t les given to middle managers, ranging from 'superv isor ' via 'departmental 
head' to 'product ion-manager ' . The basis for selection was found in the de f in i -
t ion of middle management in the 'Dict ionary of Occupational T i t l e s ' . 
The fol lowing three elements were chosen, forming the definit ion of middle 
management in this study: 
1 . planning and coordinat ing the work in the department, but not being involved 
in pol icy-making; 
2 . supervis ing groups instead of individuals, to dist inguish them from lower 
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levels of management; 
3. no longer or not at all having to be able todo himself or to instruct the 
work of his subordinates. 
In this way the level for the focal person was set . In co-operat ion wi th the 
personnel department of the company the 'qual i f ied ' middle managers were 
l is ted. From these l is ts middle managers were selected at random when the 
company employed more than f ive of them. In companies with less than f ive 
middle managers a l l of them were invited to par t ic ipa te . 
Af ter they had agreed to part ic ipate in the study (it was, of course, completely 
voluntary), the other members of the role set , the role senders, could be 
selected. 
This selection was made at random if possible. However, in a number of cases 
it could not be done in th is way. Each focal person, for instance, appeared to 
have only one immediate super ior , and in some cases only one immediate sub-
ordinate. So we may not speak of selection there . Moreover, i t sometimes 
appeared that a number of focal persons had the same immediate super io r . 
Whenever this was the case, they were automatically included in the ro le set; 
in other cases the ro le senders were , as was the case with the focal persons , 
selected at random. 
The method used here deviates from the one described by Kahn et a l . (1 964). 
They gave the focal person the opportunity to select his own role set . We did 
not make use of that procedure because of the time it involves. Bes ides, one 
of the potential dangers of that procedure is that the focal person might only 
select role senders whom he likes and with whom he has a good re la t ionsh ip . 
Moreover, by being largely random, our method gives one more opportunity 
to give opinions upon the various groups of ro le senders, an advantage not 
present in Kahn's method. 
In large companies the ro le set consisted of: focal person, his immediate 
super ior , his immediate subordinate, someone from shopfloor leve l , and a 
staff special is t , ei ther from the personnel department or from the technical 
service department. 
In medium-sized companies we were able to include more subjects. Added 
were: a second staff special ist (as much as possible a combination of the above 
mentioned was made; if not possible one staff special ist or iginated from the 
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t e c h n i c a l s t a f f and the o t h e r f r o m a n o t h e r s e r v i c e d e p a r t m e n t , m o s t l y t e c h n i c a l ­
ly o r i e n t e d ) ; a m i d d l e m a n a g e r l e a d i n g the d e p a r t m e n t that s u p p l i e s the f o c a l 
p e r s o n w i t h r a w m a t e r i a l s o r s e m i - m a n u f a c t u r e d a r t i c l e s ; and a m i d d l e m a n a ­
g e r f r o m t h e d e p a r t m e n t that c o n s u m e s t h e f o c a l p e r s o n ' s p r o d u c t s ( o r r a w 
m a t e r i a l s c . q . s e m i - m a n u f a c t u r e d a r t i c l e s ) . 
T h u s the r o l e set in l a r g e c o m p a n i e s c o n s i s t s o f f i v e s u b j e c t s : the f o c a l p e r s o n 
a n d f o u r r o l e s e n d e r s ; a n d i n m e d i u m - s i z e d c o m p a n i e s o f e i g h t s u b j e c t s : f o c a l 
p e r s o n and s e v e n r o l e s e n d e r s . 
I n the f i g u r e b e l o w the r o l e s e t s a r e r e p r e s e n t e d . T h e d o t t e d l i n e s r u n to 
e m p l o y e e s i n c l u d e d i n the s t u d y in m e d i u m - s i z e d c o m p a n i e s o n l y . 
STAFF SPECIALIST 
COLLEAGUE 
'beton' 
\ 
SUPERIOR 
.·' 
STAFF SPECIAUS1 
COLLEAGUE 
'afUr' 
SUPERVISOR 
ΤΖΕΤ 
WORKER 
f i g . 3 . 2 . 2 R o l e s e t . The d o t t e d l i n e s r u n t o e m p l o y e e s 
i n v e s t i g a t e d i n m e d i u m - s i z e d c o m p a n i e s o n l y . 
3 . 2 . 3 R e s u l t s of t h e s a m p l i n g . 
F r o m the s e v e n t e e n p a r t i c i p a t i n g c o m p a n i e s 123 r o l e s e t s a g r e e d t o c o - o p e r a t e . 
T h e s a m p l e s t r u c t u r e , t o g e t h e r w i t h the n u m b e r s a n d n a t u r e of p a r t i c i p a t i n g 
c o m p a n i e s and the n u m b e r o f r o l e s e t s f r o m e a c h b r a n c h of i n d u s t r y , a r e 
m e n t i o n e d i n t a b l e 3 . 2 . 3 . 1 . 
A s w a s f o u n d i n p a r a g r a p h 3 . 2 . 2 i t w a s not p o s s i b l e i n a l l c a s e s t o s e l e c t a l l 
m e m b e r s of a l l r o l e s e t s at r a n d o m , b e c a u s e t h e y m i g h t b e f a s t e n e d to the 
c h o s e n f o c a l p e r s o n . 
B e s i d e s , w e d i d a l r e a d y s e e that m o r e t h a n one f o c a l p e r s o n might have the 
same s u p e r i o r . T h e same h a p p e n e d r e g a r d i n g s t a f f - s p e c i a l i s t s a n d c o l l e a g u e 
m i d d l e m a n a g e r s . 
T h e s e a r e , a p a r t f r o m a s m a l l n u m b e r o f r e f u s a l s , the r e a s o n s that the 
n u m b e r s of r o l e set m e m b e r s p a r t i c i p a t i n g i n the r e s e a r c h a r e not equal to 
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t ab le 3 . 2 . 3 . 1 . Sample according to branch o f i ndus t r y and number 
o f p a r t i c i p a t i n g r o l e s e t s . 
branch of industry 
metal 
metal-products 
machinery 
means of transport 
electronic 
oil 
chemical 
printing 
paper 
textile 
food 
totals 
number 
of 
s 
comp. 
1 
2 
1 
1 
1 
1 
3 
1 
1 
2 
3 
17 
number of role sets 
larges 
comp. 
30 
-
-
-
-
10 
38 
-
-
-
-
78 
med .sized 
comp. 
-
8 
3 
2 
3 
-
7 
3 
2 
9 
8 
45 
total 
30 
8 
3 
2 
3 
10 
45 
3 
2 
9 
8 
123 
% 
24.4 
6.5 
2.4 
1.6 
2.4 
8.1 
36.6 
2.4 
1.6 
7.3 
6.5 
99.8 
the number of focal persons. 
The numbers actual ly par t ic ipat ing are mentioned in table 3 . 2 . 3 . 2 . 
tab le 3 . 2 . 3 . 2 . Sample according to l e v e l s in h i e ra r chy . 
hierarchical level 
middle manager 
colleague supply 
colleague offtake 
superior 
subordinate 
worker 
staff specialist pe 
technical staff spe 
rsonnel 
cialist 
total 
number 
123 
19 
18 
62 
111 
114 
30 
101 
578 
Members of the role set , appearing in role sets of more than one focal person, 
f i l led m as many questionnaires for vision (VI V - R , see paragraph 3.1.2) as 
there were ro le sets they appeared i n . 
The questionnaire regarding themselves and their own work situation (VOS) 
was, of course, f i l l ed in only once by each subject. 
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4 OBJECTIVE AND SUBJECTIVE ENVIRONMENT 
In what fol lows the objective environment wi l l mean the environment as it 
exists as a physical rea l i t y , as the stimuli impinging upon sense organs. 
The subjective environment, then, is the environment as it is perceived by 
the person. What the person perceives does not only depend upon the s t imu l i , 
but also on the ' f i l t e r ' of his past experience, his needs, motives, persona l i ty , 
interpersonal re la t ions , e tc . 
The difference in ear l ie r studies. 
The relationship between objective and subjective environment i s , as was 
mentioned in chapter 1 , important not only from a theoretical point of v iew, 
but i t also has implications for the pract ical application of results from s t r e s s -
research. 
The most ideal situation would be the one in which the focal person's perception 
is ' ve r id ica l ' at any t ime, that i s , his perception of the objective environment 
is always exactly identical to that objective environment. I t is not very l i ke ly , 
however, that this 'w ish ' w i l l ever come true: many indications exist of factors 
such as personal i ty charac te r is t i cs , influencing percept ion. 
House (1974), it is t r u e , says that a number of studies (French et a l . , 1965; 
Caplan and French , 1968; Caplan, 1971) have shown posit ive corre la t ions 
between subjective work load and more objective measures (varying from the 
wife's report of the number of hours her husband had spent work ing , to more 
direct measures of observat ion of the demands made to a person by others in 
the organisat ion), but he adds that the effects of the objective environment on 
the strains most l ikely are mediated by the person's subjective experience of 
work load or other s t r esso rs . 
Caplan 0971) fa i ls to f ind a signif icant relat ionship between a measure of 
objective quantitative work load (the average number of telephone cal ls and 
office v is i ts per hour) and job d issat is fact ion, job-re lated threat and loss of 
self-esteem (r = .02 , .23 . and .16, respect ively, a l l not s igni f icant) , nor 
with measures of physiological s t ra in . 
Subjective quantitative work load, on the other hand (se l f - repor t on time 
spent on other- and se l f - in i t ia ted telephone cal ls and meetings) i s , as 
overload fac tor , posi t ively correlated with job-re lated threat (r = .22 , p< .01 ) , 
and, as overload index, posit ively corre lated with job satisfaction (r = .18 , 
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p<.01) and wi th self-esteem (г = .16, p < . 0 5 ) . 
Caplan interprets this dif ference as fol lows: 'When the person thinks of work 
load in terms of its s t r e s s , he feels threatened. On the other hand, having a 
lot of work to do apparently is seen as posit ively r e f l e c t i n g on one's se l f-
esteem and producing job satisfaction at NASA' ( p . 163). 
Various methods can be thought of to measure the objective environment, and 
most of these have been used in ear l ier r e s e a r c h . 
We may think of including in research mutually very di f ferent variables (not 
necessari ly equal in value, nor in influence) as the size of the organisation 
(economically as well as qua number of employees); the number of h ierarchica l 
levels ( ' f latness'); the social and/or leadership c l imate, leadership style; but 
also of counting the number of hours worked, of overt ime, the number of 
phonecalls received in a certa in span of t ime, or the number of meetings 
attended, etcetera. 
In this study such var iables were not included, mainly for technical reasons. 
Another measure. 
Quite another way to study the objective environment, and thus its relat ion to 
the subjective environment, is by making use of the members of the role set as 
informants. It is well conceivable that the opinion the ' forum' of members of 
the ro le set ho ld, by means of some sort of i n t e r r a t o r agreement, may act as 
a substitute for the objective environment. I f , l ike we did in the questionnaires 
for visions ( V I V - F and VIV-R) and part of the int er view guide (IGF) for the 
focal person, we ask the focal person as well as the members of the role set 
the same questions, d i rected at the functioning of the focal person, it is 
possible to calculate from their answers the degree of mutual agreement. 
Should much mutual agreement exist , in other w o r d s , should the focal person's 
opinion on a number of aspects in his job (see paragraph 3.1 .2) and the way he 
f u l f i l l s the job paral le l the opinions as held by the members of the role set, 
then we may take it as an indication that, in that case, regarding this 'type' 
of objective environment, the focal person's perception is (nearly) v e r i d i c a l . 
That means that this type of objective environment and the focal person's sub­
ject ive environment are very much a l i k e . However, should there be very l i t t l e 
agreement, then it might be necessary to investigate whether the disagreement 
is about certa in subjects or aspects of the j o b , or with a certain funct ion-
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group, if counted over role sets. Moreover, whether this disagreement miçf-it 
act as a s t ressor . 
Research quest ion. 
The question as stated m chapter 2, was as fo l lows. Is the focal person's 
descript ion (his perception) of the objective environment in agreement o r m 
disagreement with the descr ipt ion the members of the role set give on the 
focal person's si tuation as it is in their eyes. Do these perceptions conf l ict 
about certain aspects of the job or the ful f i l lment thereof. How much agreement 
can be found in general . 
We started this part of the study from the assumption that the focal person's 
descript ion of the object ive situation is m agreement with the percept ion by 
the members of the ro le set on the same aspect of the job. These aspects are 
tasks in the job , contacts with other departments, p r i o r i t i es m tasks and 
frequencies of contacts, tensions resul t ing from both tasks and contacts, and 
a number of specif ic aspects in the mutual relat ion between focal person and 
members of the role set . 
Should this assumption appear to be not va l i d , ι e. , should disagreement be 
found instead of agreement, according to a norm (see 'methods' below), then 
the study must be extended to the question whether the perceptions conf l ict 
about certa in aspects of the job or the focal person's fulf i l lment thereof. 
Methods. 
In order to be able to indicate whether about certa in aspects (see paragraph 
3.1 .2) of the job agreement can be found between the opinions of the focal 
person and the members of the role set, a norm was set. It has been set, 
quite a r b i t r a r i l y , to 65 % agreement, which is the equivalent of agreement 
between t w o - t h i r d of the respondents. This means that if more than 65 % of 
the dyads 'focal person - member of the role set' agreed in their opinions on 
a certa in aspect of the focal person's job, objective and subjective e n v i r o n ­
ment regarding that aspect are taken to be in agreement. 
The dyads were summed per function-group or posit ion in the h ierarchy of 
the members of the r o l e set. 
Each focal person is member of only one role set. The number of focal persons 
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¡η this study ¡s 123, they al l f i l led out the V I V - F . The V I V - R was f i l led out 
by an (almost always) equal number of super io rs , superv isors , workers , and 
technical staff spec ia l is ts . This means that some of these repondents f i l l ed 
out more than one V I V - R , as in the department where one superior supervised 
two focal persons. The f igures for colleague middle managers are based on the 
45 role sets studied in medium-sized companies. 
For each role set the focal person's and the other members of the role set 's 
opinions were taken together in dyads (each dyad consist ing of one focal person 
and, per h ie ra rchy - leve l , one of the members of the ro le set) . 
Since the questions regarding tasks and contacts in the job might be answered 
with ' 0 ' - the aspect does not belong to the job; ' 1 ' - the aspect belongs to the 
the job but does not belong to one of the three most important aspects; and '2 ' -
the aspect belongs to the job and is one of the three most important aspects, 
the fol lowing possible pai rs of answers resul t : 
A: the focal person answers that the aspect does not belong to his job (score 0) , 
the member of the ro le set answers that it belongs to the focal person's job 
(score 1 or 2); 
B: the focal person thinks the aspect belongs to his job (score 1 or 2), the 
member of the role set answers that it does not (score 0); 
C: both focal person and member of the ro le set think that the aspect is part 
of the focal person's job and agree on its importance (both score 1 or 
both score 2); 
D: both focal person and member of the ro le set think that the aspect belongs 
to the focal person's job, but they disagree on i ts importance (score-
combinations 1 and 2 or 2 and 1); 
E: both focal person and member of the ro le set answer that the aspect does 
not belong to the focal person's job (both score 0) . 
The fo l lowing abbreviations are used in the tables in the text: 
SUP : super iors of the focal persons; 
SUB : subordinates of the focal persons; 
WOR : workers ; 
SPE : staff special ists (personnel and technical staff are considered as one 
group in this chapter); 
COS : colleagues 'supply ' ; 
COO : colleagues 'o f f take ' . 
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Hereafter we w i l l deal with the fol lowing aspects of the job, in this o rder : 
tasks in the job, p r i o r i t i e s in the tasks, tensions ar is ing from the tasks, 
contacts with other departments, the frequency of those contacts, tensions 
caused by the contacts, and specif ic aspects of the relat ion between focal 
person and members of the ro le set. 
The next paragraph is devoted to the possib i l i ty that disagreements act as 
s t ressor , whi le the chapter w i l l be ended with conclusions. 
4.1 Agreement on tasks in the focal person's job . 
The focal person's perception of the task belonging to his job was measured 
by a l ist of twelve prevalent tasks ( I G F , question 16, see appendix B ) . The 
counterpart of this question for the members of the role set is included in the 
V IV-R (question 4 , see appendix A ) . The open-ended items in both questions 
were left out of this study. 
As the categories C, D and E (see under 'methods' above) al l deal with 
agreement between focal person and member of the role set in the perception 
of the tasks in the focal person's job, they were taken together. 
The numbers of dyads of focal person and members of the role set , answering 
in one of these categories (C,D or E ) , were summed per function-group of the 
members of the role set and percentages of the total number of dyads per 
function-group were calculated. 
The results of the analysis are mentioned in table 4 . 1 . 
The column ' to ta l ' and the row 'mean per funct ion-group' serve no other 
purpose than to give an over -a l l indicat ion. 
From table 4 .1 it is c lear that in a number of cases agreement is below the 
norm. Agreement between focal persons and al l function-groups in the ro le 
set was found regarding those tasks of wh ich , in the 'middenkaderonderzoek' 
was shown that they belong to the major i ty of the middle management jobs , and 
are among the most important tasks in those jobs (Van Vucht Ti jssen et a l . , 
1978). These tasks are 'making the product ion ' , 'maintaining the quality of the 
product ion ' , 'maintaining an agreeable atmosphere in the department' and 
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t a b l e 4.1 Agreement i n o p i n i o n between f o c a l person and members of the 
r o l e set on tasks i n the j o b . 
task 
1. making the production 
2. maintaining quality 
of production 
3. step up production 
4. improving quality 
of production 
5. planning 
6. cost control 
7. timely supply raw 
materials/semi­
manufactured articles 
to his department 
8. timely delivery 
of own production 
9. clerical work 
10. watch over 
maintenance machinery 
11. agreeable atmosphere 
in department 
12. taking care of his 
people's interests 
mean per function-group 
% agreement between focal person and 
SUP SUB WOR SPE COS COO total 
92.5 68.0 66.4 89.2 87.2 97.3 
92.5 67.2 61.0 83.2 94.9 89.5 
64.0 56.6 46.3 59.6 66.7 81.6 
54.9 57.4 49.6 65.7 66.6 86.3 
52.4 49.3 46.4 58.4 74.3 65.8 
72.2 49.2 53.6 57.8 56.4 79.2 
66.4 49.9 53.7 53.0 61.6 60.6 
68.0 55.0 52.0 68.7 84.5 89.5 
56.6 54.9 49.6 53.6 59.1 74.1 
65.6 45.9 48.9 60.8 71.8 73.7 
91.8 68.9 71.5 85.0 87.2 89.5 
88.5 71.3 70.0 85.5 89.7 97.4 
72.-1
 5 7 . 8 5 5, 8 6 8.4 75.0 81. 1 
80.8 
79.5 
58.3 
60.0 
54.4 
59.3 
56.2 
64.8 
55.1 
57.9 
80.8 
81.1 
65.7 
Figures i n d i c a t e the percentages of dyads per f u n c t i o n - g r o u p w i t h 
consensus of o p i n i o n . Under l ined f i g u r e s are below the'agreement-norm ' . 
' taking care of the people's in terests ' . 
Regarding the other tasks less agreement is found, in par t icu lar between focal 
person and supervisors and w o r k e r s . The latter two groups are on the average 
below the norm on all tasks. Their opinions are expressed m the column ' t o t a l ' 
as w e l l , because of their re lat ively large numbers. 
The best mean scores per function-group are those of the colleagues 'offtake' 
(81 .1 %) and 'supply' (75 % ) . This agreement may be explained from the fact 
that they a r e , like the focal person, middle managers themselves, and thus 
have access to ' inside information' on the job. 
Г о г those dyads below the norm we have looked into the categories of the 
answers. It is notable that in al l cases category ' B ' answers were given: the 
focal person thinks that the task belongs to his j o b , the members of the role 
set answer that it does not. 
It might be questioned whether this phenomenon could be explained by the so-
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called ' favourabì l i ty b i a s ' , stemming from the theory on person percept ion. 
However, this theory deals with the perception of a person's charac te r i s t i cs , 
not with the character is t ics of a person's job. Moreover, according to the 
person perception theory the person usually perceives according to one 
factor: a par t i cu la r character is t ic serves as anchor for all other charac te r -
is t ics . For instance, if someone has got a Friendly face, it might be assumed 
that he or she is in te l l igent , a good worke r , k ind , etc. 
More comparable wi th our job character ist ics are company character is t ics or 
company image. Research on this company image has shown that instead of one 
factor·, twentyfour factors were necessary to represent the image of one 
company (De Wolff, 1973). 
Percentages in category ' A ' , the focal person answers that the task does not 
belong to his job, whi le the members of the ro le set answer that it belongs to 
the job, reach twenty percent in only two cases (in the dyads with the super-
v isors) . The other percentages 'A' answers vary from zero to f i f teen. 
4.2 Agreement on p r i o r i t i e s regarding tasks in the focal person's job . 
Once the focal persons and the members of the role sets had answered the 
questions regarding tasks in the job they were asked to indicate which three 
tasks belonging to the job they thought to be the most important ones. 
These tasks received score ' 2 ' ( I G F , question 16 and V I V - R , question 4) . 
Thus, category 'C ' answers mean that both focal person and members of the 
role set think that the task is part of the focal person's job and agree on its 
importance (belonging or not belonging to the three most important tasks in 
the job). 
Category 'D ' then points toa confl ict in importance: both focal person and 
members of the ro le set think that the task belongs to the job, but they 
disagree on its importance. 
For each dyad the agreement regarding importance of the task was examined. 
The dyads in category 'D ' were summed, and their percentage was calculated 
with regard to the total of respondents per function-group (set to 100 %), who 
answered that the task belonged to the job. 
In table 4 .2 the f igures indicate the percentages of dyads per funct ion-group 
in which consensus of opinion between Focal person and members of the role 
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set was found regarding the importance of the tasks. Again the norm for agree-
ment was set at 65 %. 
t a b l e 4 .2 Agreement i n op in ion between f o c a l person and members of the 
ro le set on importance of tasks i n the f o c a l person's j o b . 
task 
1. making the production 
2. maintaining quality 
of production 
3. step up production 
4. improving quality 
of production 
5. planning 
6. cost control 
7. timely supply raw 
materials/semi-
manufactured articles 
to his department 
8. timely delivery 
of own production 
9. clerical work 
10. watch over 
maintenance machinery 
11. agreeable atmosphere 
in department 
12. taking care of his 
people's interests 
mean per function-group 
% agreement between focal person and 
SUP SUB WOR SPE COS COO total 
48.7 56.6 48.7 53.4 50.0 62.2 
57.5 52.4 66.7 52.2 37.8 61.8 
80.8 85.5 80.7 80.8 76.9 74.2 
82.1 85.7 64.7 82.6 69.2 60.6 
90.6 86.7 89.5 85.6 82.8 68.0 
79.3 78.3 72.7 77.1 81.8 70.0 
93.8 96.7 93.3 86.4 100.0 91.3 
78.3 95.5 89.1 75.4 78.8 64.7 
94.2 92.5 93.4 95.5 95.7 96.3 
83.7 83.9 91.7 86.1 82.1 89.3 
54.5 60.7 53.4 48.2 47.1 52.9 
55.6 56.3 59.3 59.9 68.6 67.6 
71.5 76.4 73.5 70.1 70.2 70.9 
52.5 
55.9 
80.6 
78.1 
85.5 
75.4 
92.7 
81.0 
94.3 
86.1 
52.9 
59.4 
72.3 
Figures i n d i c a t e the percentages of dyads per f unc t i on -g roup w i th 
consensus of o p i n i o n . Under l ined f i gu res are below the 'agreement-norm' 
We see that the supervisors and workers have the best mean score per funct ion-
group (76.4 and 73.5 % respect ively) . 
It is notable that the majority of the lack of agreement regarding the importance 
of tasks is found wi th those four tasks which showed most agreement regarding 
whether these tasks were part of the job (see table 4 . 1 ) . 
Most agreement is found regarding c ler ica l work , taking care of a timely 
supply of raw materials and/or semi-manufactured a r t i c les to the department, 
keeping watch over the maintenance of the machinery, and planning. 
In what fol lows we w i l l deal with the nature of the answers with l i t t le agree-
ment on these questions about importance of the tasks. 
The super ior considers making the production and maintaining the quality of 
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the production more important than the focal person himself; regarding creat ing 
an agreeable atmosphere in the department and taking care of his people's 
interests the opinions are reversed. 
The subordinates and the workers give a higher importance to the social 
aspects of the focal person's job than the focal person himself, and a less 
high importance to making the production and maintaining its qual i ty . The 
staff special ists give lower importance to the people's interests and the agree-
able atmosphere than the focal person does; regarding making the production 
and maintaining i ts qual i ty different views are being held. The colleagues 
'supply' and 'off take' also rate the social aspects of the focal person's task 
lower in importance than he does himself. They think making the production 
and maintaining its qual i ty to be more important. 
It is notable that the colleagues Offtake' in par t i cu la r say that taking care of 
timely del ivery of the focal person's department's production (in general to 
the colleague Of f take"s department !) is more important than the focal person 
himself indicates. 
4 .3 Agreement on tensions from tasks in the focal person's job. 
For each of the questions concerning tasks the respondents were asked to 
indicate to what degree that task usually is a source of problems and tension 
for the focal person. The answers to this question may be biased because the 
wording of the questions for the focal person ( I G F , question 44) d i f fe rs 
sl ightly from those for the members of the role set ( V I V - R , question 4 ) . 
The focal person was asked to indicate 'to what degree the tasks act as a 
source of problems and tens ion ' , while the members of the ro le set were 
asked to answer the question 'how often do the tasks give problems and 
tensions to the focal person ' . 
It is noteworthy, namely, that, apart from exact agreement, al l members of 
the ro le set at t r ibute more tension from the tasks than the focal persons say 
they experience (see also Van Vucht Ti jssen et a l . , 1978). 
The answer al ternat ives to these questions vary from 1 - (almost) never, to 
5 - very often. The maximum discrepancy is four (+4 or - 4 ) , the minimum 
discrepancy, of course, zero . Agreement was considered to exist wi th scores 
' 0 ' , ' - 1 ' and 4 1 ' , i . e . , perfect agreement and a deviation from perfect agree-
ment on one scale-value. 
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In table 4.3 the percentages of dyads per function-group with consensus of 
opinion regarding tensions from tasks a r c represented. The norm for a g r e e ­
ment was set ct 65 %. 
t a b l e 4.3 Agreement i n o p i n i o n between f o c a l person and members of the 
r o l e set on t e n s i o n s from tasks i n the j o b . 
task 
1. making the production 
2. maintaining quality 
of production 
3. step up production 
4. improving quality 
of production 
5. planning 
6. cost control 
7. timely supply raw 
materials/semi­
manufactured articles 
to his department 
Θ. timely delivery 
of own production 
9. clerical work 
10. watch over 
maintenance machinery 
П . agreeable atmosphere 
in department 
12. taking care of his 
people's interests 
mean per function-group 
% agreement between focal person and 
SUP SUB WOR SPE COS COO total 
71.3 76.0 67.2 74.8 65.7 72.4 
68.0 79.9 68.9 82.5 82.2 75.1 
85.2 79.3 76.3 76.6 83.3 84.0 
79.2 73.2 59.7 80.0 79.9 72.2 
69.1 76.1 57.2 67.2 77.8 57.2 
65.0 74.0 60.8 79.4 69.9 82.5 
81.7 60.9 55.4 48.1 63.3 68.0 
78.6 64.2 72.6 72.3 71.5 84.0 
78.7 68.8 55.3 72.4 79.1 73.8 
75.1 62.5 45.2 71.7 81.6 66.6 
74.4 70.1 64.0 78.4 81.9 70.3 
80.0 70.1 63.8 80.3 86.2 91.3 
75.5 71.3 62.2 73.6 79.2 74.8 
72.1 
75.8 
80.5 
74.4 
67.2 
70.8 
63.4 
75.6 
71.1 
67.9 
73.0 
76.3 
73.7 
Figures i n d i c a t e the percentages of dyads per f u n c t i o n - g r o u p w i t h 
consensus of o p i n i o n . Under l ined f i g u r e s are below the 'agreement-norm' 
From the table it appears that quite a lot of percentages are above the norm 
for agreement. The opinions of the focal persons are best approximated by 
their colleagues 'supply' (79.2 %), the super iors (75.5 % ) , and their colleagues 
Offtake' (74.8 % ) . 
The super iors are above the norm on all tasks, the other function-groups are 
below the norm on at least one task. The workers score 'worst ' , their mean 
function-group score is below the norm. 
The largest di f ference between focal person and members of the role set, 
calculated over al l funct ion-groups, was found on tensions from taking care 
of timely supply of raw materials and/or semi-manufactured ar t ic les to the 
own department. Most members of the ro le set ascr ibe to this task, just as to 
the other tasks, more tensions for the focal person than he indicates to 
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experience himself . The only exception is the group of subordinates, as far as 
keeping watch over the maintenance of the machinery is concerned. Regarding 
this task the focal persons indicate to experience more tensions than the sub-
ordinates at t r ibute to them. 
It might be poss ib le , though no clear indications exist from the research -
resu l ts , that the subordinates ascr ibe this task, together with the associated 
tensions, to themselves, because very often they are more frequent in the 
production department i tself than the focal persons. 
4.4 Agreement on contacts with other departments in the focal person's job . 
The procedure for the tasks was repeated for departments with which the 
focal person in his job might have more or less frequent contacts (IGF , 
question 22, and V I V - R , question 5). The open-ended items from this 
departments- l ist were left out of this study, so that nine departments remained. 
Again the opinions were taken together per dyad. 
This departments- l ist offers the same answer al ternat ives as the l ist for 
tasks in the job (see paragraph 4 .1 ) . In order to calculate the percentages 
agreement categories ' C ' , 'D ' and ' E ' were summed again. 
The picture of table 4 .4 resul ted. 
t ab le 4 .4 Agreement i n op in ion between f o c a l person and members of the 
r o l e set on contacts w i t h o ther departments. 
department 
1. personnel dept. 
2. technical service dept. 
3. laboratory 
4. quality dept. 
5. safety dept. 
6. production planning 
7. organisation dept. 
8. industrial accountancy 
9. dept. to which 
products are delivered 
mean per function-group 
% agreement between focal person and 
SUP SUB WOR SPE COS COO total 
72.5 56.9 64.2 71.1 87. I 84.2 
87.8 71.6 64.3 79.5 84.7 86.8 
75.0 65.0 73.1 78.8 7I.8 76.3 
84.8 64.3 54.5 80.1 79.5 94.7 
66.2 56.9 62.6 59.6 48.7 57.9 
80.7 56.0 51.3 80.8 84.5 81.6 
73.5 60.9 51.2 72.3 64.1 57.9 
61.7 54.5 48.0 50.0 61.5 65.8 
81.7 54.5 52.9 66.2 76.9 65.8 
76.0 60.1 58.0 70.9 73.2 74.6 
69.0 
77.3 
73.5 
73.5 
60. I 
70.2 
64.5 
54.5 
64.5 
67.5 
Figures i n d i c a t e the percentages of dyads per f unc t i on -g roup w i t h 
consensus o f o p i n i o n . Underl ined f i g u r e s are below the 'agreement-norm' 
A rather large number of cases is below the 65 % norm for agreement. Most 
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agreement appears to exist regarding contacts of the focal person with 
technical serv ice departments, the laboratory, and the quali ty department. 
The least agreement regarding industrial accountancy. As far as the contacts 
with the lat ter department are concerned, the focal person says that frequent 
contacts ex is t , the members of the role set deny th is . Regarding contacts 
with the organisat ion department and the department to which the products are 
de l ivered, the opinions are reversed. 
Most agreement i s , on the average, found between the focal person and his 
immediate super ior (76.0 %), the least agreement between the focal person 
and his immediate subordinates and the wo rke rs . Both function-groups a r e , 
averaged over a l l contacts, below the norm (60.1 and 5 8 . 0 % , respect ively) . 
The subordinates and the workers in par t icu lar at t r ibute contacts to the focal 
person he himself says not to maintain. 
With the percentages below the norm for staff special ists and colleagues 
'supply' and Off take' the reverse is more usual . 
4 .5 Agreement on departments with which most frequent contacts ex is t . 
Once focal person and members of the ro le set had answered the questions 
regarding contacts wi th other departments they were asked to indicate with 
which three of the nine departments in the l ist the most frequent contacts 
ex is ted. These three departments received score '2 ' ( I G F , question 22, 
V I V - R , question 5). 
For each dyad the degree of agreement between focal person and members of 
the ro le set on the most frequent contacts with other departments was assessed. 
The dyads in category 'D ' were summed and percentages were calculated for 
each department against the total of respondents having indicated that the 
focal person had to maintain contacts with that specif ic department. 
In table 4 .5 the percentages agreement between focal person and members of 
the ro le set regarding the most frequent contacts wi th other departments are 
shown. 
The norm for agreement was again set at 65 %. 
A notably small number of scores , only five out of 54, is below the 65 % norm 
for agreement. 
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t ab l e 4 .5 Agreement i n op in ion between f o c a l person and members o f the 
r o l e set on the frequency o f con tac ts w i t h o ther departments. 
department 
1. personnel dept. 
2. technical service dept. 
3. laboratory 
4. quality dept. 
5. safety dept. 
6. production planning 
7. organisation dept. 
8. industrial accountancy 
9. dept. to which 
products are delivered 
mean per function-group 
% agreement between focal person and 
SUP SUB WOR SPE COS COO total 
72.7 80.0 68.4 69.5 67.6 68.9 
72.0 65.9 51.9 70.5 63.6 66.7 
79.8 86.2 80.0 87.8 92.9 100.0 
84.0 82.3 82.1 71.4 64.5 61.1 
89.5 87.1 76.6 89.9 94.7 100.0 
68.7 72.5 63.5 71.6 69.7 74.2 
95.3 96.0 95.2 97.5 100.0 100.0 
94.4 92.5 100.0 84.3 87.5 96.0 
75.3 91.0 80.0 66.4 66.7 76.0 
80.6 83.3 76.6 78.3 76.7 80.4 
71.5 
66.1 
85.5 
76.5 
87.3 
70.0 
96.7 
92.1 
75.6 
79.4 
Figures i n d i c a t e the percentage o f dyads per func t ion -g roup w i t h 
consensus o f o p i n i o n . Under l ined f i g u r e s are below the 'agreement-norm' 
Most agreement was found between the focal person and his immediate sub-
ordinates (83.3 %), the least agreement between focal persons and the workers 
(76.6 %). However, the mutual differences are very smal l . 
The least agreement exists regarding the frequency of contacts wi th the tech-
nical service department and the production planning department. As far as 
contacts with the technical serv ice department are concerned, workers as wel 
as colleagues 'supply' a t t r ibute considerably less frequent contacts with this 
department than the focal person himself does. 
The focal person's contacts wi th the quality department are overestimated by 
the colleagues 'supply ' , when compared with the answers of the focal persons. 
The col lea^ ies 'off take' overestimate and underestimate these contacts equally 
frequent. So do the workers with regard to contacts with the production 
planning department. 
A l l average ' to ta l ' percentages, calculated per department as well as per 
funct ion-group, are above the 65 % norm. 
4 .6 Agreement on tension from contacts with other departments. 
Regarding contacts with other departments it was asked to what degree these 
contacts might act as a source for problems and tensions ( I G F , question 47 , 
V I V - R , question 5). 
The difference in questions asked of focal persons and members of the ro le set, 
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as mentioned in paragraph 4 . 3 , applies here as w e l l : the same type of question 
was used to assess the tensions from tasks as from contacts. So here the 
answers may be biased as w e l l . 
The answer alternat ives var ied from 1 - (almost) never, to 5 - very often. 
Di f ference-scores were calculated between focal person and members of the 
ro le s e t . F o r 'agreement' the di f ference-scores ' - 1 ' , ' 0 ' , and ' + 1' were 
summed and percentages were calculated against the total of respondents 
indicating that the focal person maintains contacts with a p a r t i c u l a r department. 
The norm for agreement was set at 65 %. Table 4 . 6 contains the r e s u l t s . 
t a b l e 4 . 6 Agreement i n o p i n i o n between f o c a l person and members o f the 
r o l e set on t e n s i o n s from c o n t a c t s w i t h o t h e r departments. 
de 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
partment 
personnel dept. 
technical service dept. 
laboratory 
quality dept. 
safety dept. 
production planning 
organisation dept. 
industrial accountancy 
dept. to which 
products are delivered 
mean per function-group 
% ag 
SUP 
67.9 
70.5 
66.8 
55.0 
83.1 
75.3 
80.0 
85.4 
75.8 
73.3 
reement betw 
SUB 
76.0 
81.9 
77.4 
75.6 
71.2 
68.9 
57.0 
76.2 
65.4 
72.2 
W0R 
66.1 
69.2 
66.7 
70.6 
58.8 
57.7 
44.4 
61 .9 
70.9 
62.9 
een f о 
SPE 
76.1 
76.1 
82.5 
73.7 
82.0 
70.4 
83.3 
82.2 
74.3 
77.8 
cal person and 
COS 
81.3 
70.0 
66.5 
66.7 
85.5 
70.9 
85.5 
66.6 
70.8 
73.8 
COO 
75.0 
70.3 
63.2 
71.9 
77.0 
68.7 
40.0 
87.6 
60.4 
68.2 
total 
73.0 
74.1 
72.2 
69.0 
75.1 
68.7 
66.7 
77.3 
70.7 
72.2 
Figures i n d i c a t e the pere 
consensus o f o p i n i o n . Und 
entage of dyads per 
e r l i n e d f i g u r e s are 
f u n c t i o n - g r o u p w i t h 
below the 'agreement-norm' 
A rather large number of scores is above the 65 % norm for agreement. 
The percentages for w o r k e r s and colleagues 'offtake' regarding contacts with 
the organisation department are very low (44.4 and 4 0 . 0 %, respect ively). 
Most agreement exists between focal persons and technical staff special ists 
(77.8 % ) , the least agreement between focal persons and the w o r k e r s . The 
latter stay, ач a group, on the average under the norm (62.9 %). 
The greatest agreement, calculated per department, averaged over all function-
groups, is found between focal person and members of the ro le set regarding 
contacts with industr ia l accountancy (77.3 %) and the safety department (75.1 
% ) . The least agreement is found on the contacts with the organisation 
department (66.7 %) and the production planning department (68.7 % ) . 
66 
The difference between focal persons and members of the role set with percent -
ages below the norm for al l groups and on a l l contacts i s , that the members of 
the ro le set at t r ibute more tensions from the contacts with other departments 
to the focal person, than the focal persons themselves indicate they exper ience. 
This t rend, observed ea r l i e r wi th tensions from tasks in the job (see paragraph 
4.3) is also present with percentages above the norm. 
4 .7 Agreement on various aspects in the re la t i on . 
A number of aspects in the relat ion between focal person and member of the 
role set was measured by a l ist with th i r teen items ( V I V - F , items 1 to 13, 
V I V - R , items 11 to 23). 
These questions, pointed to par t icu lar persons in the ro le set, are para l le l to 
each other, to obtain the mutual opinion on the various aspects of the re la t ion . 
The answer al ternat ives vary from 1 to 5, except items 4/14 and 5/15, where 
the scores range from 1 to 7. Di f ference-scores were calculated per dyad. 
These scores may vary from 0 - perfect agreement, to \-A or -4 (+6 or - 6 for 
items 4/14 and 5/1 5) - no agreement at al I. 
In order to calculate the percentages agreement the scores 0, -1 and +1 were 
summed: perfect agreement and one scale-value deviation from perfect agree-
ment . 
In table 4 .7 the resul ts of the calculations are presented. 
The items should be read as fol lows: when the table says 'suff icient information 
to do the job p roper ly ' the focal person was asked: 'To what degree do you 
receive from each of the fol lowing persons (each of the members of his role 
set) suffiecient information to do your job proper ly ? ' . The paral le l question 
for the members of the ro le set was: 'Do you give Mr . . . . (the focal person) 
sufficient information to do his job proper ly ? ' . 
The table gives the percentages agreement between dyads focal person and 
member of the role se t . The norm for agreement was set at 65 %. 
Generally speaking these percentages are h igh , indicating that much agreement 
exists between focal person and members of the role set . Exceptions are with 
the colleagues 'supply ' , as a group they have, on the average, the lowest 
score (66.4 %), and, in a number of cases, the colleagues 'o f f take ' . 
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t a b l e 4 . 7 Agreement i n o p i n i o n between f o c a l person and members o f the 
r o l e set r e g a r d i n g aspects i n the r e l a t i o n between them. 
aspect in the relation 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
sufficient information 
to do the job properly 
good or poor 
relationship 
readiness to help with 
difficulties in job 
present mean frequency 
of mutual contact 
desired frequency of 
mutual contact 
difficulties in 
mutual contacts 
tensions arising from 
mutual contacts 
degree οΓ acceptation 
of things role sender 
wants focal person 
to do 
keeping focal person 
informed about things 
role senders want 
from him 
importance of role 
sender's opinion of 
focal person's 
activities 
being informed about 
opinion of the 
activities 
pressure put to focal 
person to do job in a 
different way 
pressure put to focal 
person to do something 
not belonging to his 
normal work 
mean per function-group 
% a 
SUP 
91.2 
86.1 
89.6 
84.3 
90.3 
82.5 
88.7 
86.1 
87.5 
88.6 
83.4 
79.1 
81.5 
86.1 
greement between focal ρ 
SUB 
97.5 
91.8 
98.2 
92.8 
92.6 
82.7 
88.1 
85.3 
90.9 
79.0 
90.1 
72.6 
87.2 
88.4 
WOR 
89.8 
76.0 
89.8 
67.9 
80.4 
77.6 
67.6 
91.7 
71.1 
63.4 
72.9 
77.8 
83.2 
77.6 
SPE 
86.8 
79.4 
81.8 
64.9 
74.7 
81.5 
85.5 
88.1 
71.8 
70.0 
66.7 
75.4 
81.1 
77.6 
COS 
74.3 
72.9 
77.8 
44.8 
51.3 
59.4 
63.8 
85.5 
54.3 
72.3 
65.7 
58.3 
82.3 
66.4 
erson and 
COO 
80.5 
78.4 
77.7 
55.8 
58.8 
74.4 
84.8 
9I.0 
78.8 
64.7 
70.6 
58.7 
71.9 
72.8 
total 
89.2 
в'М 
87.7 
73.1 
80.0 
79.2 
81.7 
87.8 
77.3 
74.1 
76.9 
75.6 
81.0 
80.4 
Figures i n d i c a t e the percentage of dyads per f u n c t i o n - g r o u p w i t h 
consensus of o p i n i o n . Under l ined f i g u r e s are below the 'agreement-norm' 
Most agreement is found, on the average, between the focal person and his 
immediate subordinates (88.4 %) and his immediate super ior (86.1 % ) . 
A l l groups agree to a large degree on whether the focal person gets suff ic ient 
information to do his j'ob p r o p e r l y (89.2 % ) , on whether the focal person easily 
accepts what the r o l e senders want him to do (87.8 %) and whether the members 
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of the role set are prepared to offer help in cases the focal person runs up 
against d i f f icu l t ies in the job (87.7 %). 
The least agreement is found regarding the question of the present mean 
frequency of mutual contact (but st i l l 73.1 % agrees on this question), and on 
the importance of the ro le sender's opinion of the focal person's act iv i t ies 
(74.1 %). 
The fol lowing can be said about the percentages below the norm for agreement. 
We have found colleagues 'supply' and 'off take' saying that, on the average, 
they have more frequent contact with the focal person than he himself indicates, 
as well as colleagues from both departments saying that they speak with the 
focal person less frequent than he himself has answered. The focal persons 
claim to have more frequent contacts with the staff special ists than the latter 
indicate.There are just as much colleagues of the supplying departments who 
want to have more frequent contacts with the focal person, as there are who 
would l ike to have less frequent contacts.The colleagues 'off take' would l ike 
to have more frequent contacts with the focal person than he himself would l ike 
to have contacts with them. 
Moreover, the focal persons say that it is more di f f icul t to speak with his 
colleagues 'offtake' than they think it i s . 
The focal person sees less tension than the colleagues 'supply' in their mutual 
re lat ionship, but he also indicates that they keep him less well informed of 
what they expect of him or want of him than they think themselves. 
The focal person says that the worker 's opinion on his act iv i t ies is very 
important, much more important than the workers think it is; regarding the 
same question the colleagues 'offtake' over - as well as underestimate the 
importance of the i r opinion for the focal person. 
F ina l l y , the focal person answers that his colleagues 'supply' and 'off take' 
put less pressure to him to do his job in a dif ferent way than they think they 
do. 
4.8 Lack of agreement as s t ressor . 
In order to f ind out whether those aspects from the objective environment, on 
which agreement below the norm was found between focal person and members 
of the ro le set , miçM act as stressors for the focal persons, we have ca lcu la-
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ted c o r r e l a t i o n coeff icients between these aspects and the focal person's 
s t r a i n s . 
However, these calculations were not l imited to the aspects with agreement 
below the norm. It would be very d i f f icu l t because of the lack of comparable 
information, to conclude whether the lack of agreement might act as a s t r e s s o r 
if we l imited ourselves to aspects with lack of agreement. Thus, all aspects 
(tasks, departments, tensions from both, importance of tasks and frequency of 
contacts, and the aspects m the relation) were included m the calculat ions. 
Moreover, with regard to tension from tasks and contacts with other depart­
ments and the aspects in the relat ion between focal person and members of the 
role set we used di f ference-scores deviating from zero (perfect agreement) 
instead of the d i f ference-scores deviating from -1 , 0 o r +1 , as we did m the 
preceding paragraphs. We w e r e , in this framework, not interested m the size 
of the d i f ference, but whether the difference is larger o r smaller than z e r o . 
As far as the tensions from tasks and contacts with other departments, and 
aspects in the mutual re lat ion between focal person and members of the role 
set are concerned, calculat ing correlat ion coeff icients is no problem. These 
variables were scored on scales with at least f ive answer a l ternat ives, which 
means that the scores (and, thus, the di f ference-scores) may show var iance. 
Variance is also present in the strains reported by the focal persons and 
Pearson product-moment correlat ions between di f ference-scores and stra ins 
may be calculated. They were calculated between d i f ference-score and strams 
when the d i f ference-score was greater than zero (the focal person scores 
higher than the member of the role set) as when the di f ference-scores were 
smaller than zero (the focal person scores lower than the members of the 
role set , see tables C . 3 ) . 
D i f f icu l t ies ar ise with the tasks in the job and the contacts with other depart­
ments and their importance. The dif ference-scores for these questions 
(the categories А , В and D, see paragraph 4 for their interpretat ion) possess 
no var iance. Thus, a dichotomy 'difference - no di f ference' was devised (no 
true dichotomy, m fact an underlying continuum ex is ts) . The scores m 
categories А, В and D ( indicating a difference) were supplemented with a 
combination of the scores m categories С and E (perfect agreement). Then the 
answer-pairs were recoded as follows С and E = 1, D = 2, В = 3; and A = 4 . 
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The rationale behind these recode-values ¡s that perfect agreement (C , E) 
wi l l not act as a s t resso r , whereas the differences from D via В to A 
gradually get more stress- inducing ( a r b i t r a r i l y decided). 
Although it is advisable to calculate b iser ia l c o r r e l a t i o n coeff icients between 
a dichotomy and a mult i-value var iable, we nevertheless have chosen f o r the 
Pearson product-moment corre lat ion coeff ic ient. We think this is j u s t i f i e d 
because one may t reat a dichotomy as a nominal, ordinal or interval sca le. 
'Although a rank o r d e r may not be inherent in the category def in i t ions, either 
arrangement of the categories satisf ies the mathematical requirements of 
ordening, ( i t does not matter whichendof a ranking is considered 'high' and 
which is ' l o w ' . ) The requirement of a distance measure based on equal-sized 
intervals is also sat isf ied because there is only one interval natural ly equal 
to i t s e l f . ' ( N i e , H u l l , Jenkins, Steinbrenner and Bent, 1975, p. 5). 
Hays (1963, p. 510) agrees with this argument. Moreover, Magnussen (1967), 
states, when comparing product-moment and b iser ia l c o r r e l a t i o n coeff ic ients 
(in spite of the advise to use the b iser ia l c o r r e l a t i o n coeff ic ient): 'The 
distr ibut ions of o r d i n a r y product-moment coeff icients and b iser ia l coeff icients 
wi l l have the same mean, but the distr ibut ion of b iser ia l coeff icients w i l l have 
a areater standard deviat ion. The standard e r r o r for г . . is greater than for 
bis э 
the product-moment coef f ic ient . ' (p. 204). 
I f we only look at s ignif icant correlat ions this means that Pearson p r o d u c t -
moment c o r r e l a t i o n coeff icients might sooner get under the 5 % signif icance 
level unjustif ied than b iser ia l correlat ion coeff ic ients. Thus, Pearson c o r r e ­
lation coeff icients miçjit overestimate the actual re lat ionships. But since we 
started from the assumption that the di f ference-scores would be l inked to the 
strains unsigni f icant ly , using Pearson product-moment corre la t ion coeff icients 
in this case yields a conservat ive estimate of the lack of relat ionship between 
di f ference-scores and s t ra ins . I . e . , we might unjustly accept a relat ionship 
to be signi f icant, instead of the reverse. 
Per category ( С , В and A) corre lat ion coeff icients were calculated for the 
various function-groups for each of the items regarding tasks, contacts with 
other departments, importance of tasks and contacts (see tables C . I and C . 2 ) . 
Furthermore, c o r r e l a t i o n s were calculated for al l function-groups between 
the stra ins of the focal person and the presence o r absence of d i f ferences in 
opinion (scores in categories А , В and D were set equal to ' 2 ' , scores in 
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categories С and E to ' 1 ' ; see tables C.4 and C . 5 ) . 
Only c o r r e l a t i o n coeff icients with a level of s ignif icance ρ ^ .05 were taken 
into considerat ion. 
Resul ts. 
The results of the analyses are represented m appendix C, as far as they were 
considered relevant. Looking into the c o r r e l a t i o n tables we see that clear 
trends indicating that a difference in opinion between focal person and members 
of the ro le set might be-associated to the strains of the focal person, are 
absent. 'S l ight ' trends (contrary to the assumption that no difference w i l l be 
found the often small di f ferences are boosted m o r d e r to uncover possible 
weak spots. Test- theoret ica l ly this procedure may be considered very 
conservative) may be observed regarding 'maintaining the quality of the 
product ion' as s t r e s s o r and obesity of the focal person (table С. 1 , task 2), 
r e g a r d m g f c l e n c a l work'and smoking and cholesterol level (table C . l , task 9), 
in p a r t i c u l a r with subordinates, workers and staff s p e c i a l i s t s , where a 
di f ference in opinion is found regarding the importance of tasks, and regarding 
'keeping watch over thenamtenanceof the machinery' and obesity, m p a r t i c u l a r 
when members of the role set think this task belongs to the focal person's job 
and he himself denies it (table C. 1 , task 10). 
Somewhat more c lear trends may be observed regard ing the tasks'creatmg an 
agreeable atmosphere in the department' and ' taking care of the people's 
interests ' where a negative correlat ion is found wi th obesity (table C . l , tasks 
11 and 12). 
A comparable negative corre lat ion may be observed in the contacts with the 
technical service department and obesity, although here the categories В and 
A are p a r t i c u l a r l y involved (table С 2, dept. 2). A d i f ference in opinion on 
the contacts with this department might also lead to less i r r i t a t i o n (table C . 2 , 
dept. 2 ) . 
Differences in opinion regarding contacts with the qual i ty department and the 
production planning department are posit ively re lated to obesity (table C . 2 , 
depts. 4 and 6, respect ive ly) . With the quality department mainly caused by 
members of the role set indicating that the focal person should maintain these 
contacts, and the focal persons indicating that they should not, with the contacts 
with the production planning department disagreements on the frequency of the 
contacts are added. 
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The trends, as found above, return more c lear ly ¡F categories D, В and A are 
summed and the dichotomy agreement (E and C) versus disagreement (D, В and 
A) is introduced (D a l s o , because we are concerned with disagreement on the 
importance of the task and not whether the task belongs to the job) . 
Regarding the tasks 'creat ing an agreeable atmosphere in the department' and 
'taking care of the people's interests' (table C . 4 , tasks 11 and 12) and 
regarding contacts wi th the technical service department (table C . 5 , dept. 2) 
we see a negative c o r r e l a t i o n with obesity. The contacts with the technical 
service department also show a negative re lat ion with i r r i t a t i o n (table C . 5 , 
dept. 2). Regarding the contacts with the qual ity department and the production 
planning department, a posit ive relation with obesity may be observed (table 
C . 5 , depts. 4 and 6) . 
As far as the var ious aspects in the relat ion between focal person and members 
of the role set are concerned, as well as tensions from tasks and from contacts 
with other departments, such trends are total ly absent (see table C.3 for the 
relational aspects). Moreover, quite a number of cel ls in the tables regarding 
relational aspects contain less than twenty subjects or have to deal with a 
variable with var iance equal to zero: in both cases no c o r r e l a t i o n was c a l c u ­
lated. 
No tables for tensions from tasks and contacts with other departments were 
included, because of the very small number of signif icant c o r r e l a t i o n s . 
With tensions from tasks only 27 out of the 643 possible corre lat ions are 
significant (p ^ .05), with tensions from contacts with other departments 
only 20 out of 350. These numbers do not exceed chance level . 
Looking at the d i f ference-scores with percentages of agreement 'below the 
norm' it appears that the aspects with such percentages do not show a greater 
number of s ignif icant corre lat ions with the focal person's stra ins than the 
aspects of agreement above the norm. In a number of cases the reverse appl ies. 
Notable is ( in some cases) the difference in sign of the corre lat ion for the 
function-groups in category В answers. Should we assume causality between 
difference-scores and strains this result would mean that, for instance, a 
difference in opinion regarding 'timely supply of raw materials and/or semi-
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manufactured a r t i c l e s to the department' between focal person does not lead 
to health-related psychosomatic complaints, whi le the same difference in 
opinion between focal person and staff special ists would just lead to such 
complaints (table C. 1 , task 7) . 
A comparable result may be observed regarding a di f ference in opinion on 
contacts with the personnel department and obesity. Differences in opinion 
between focal person and both superiors and staff special ists are negatively 
related to obesity, whereas the difference in opinion with the subordinates is 
posi t ive ly related to the same stra in (table C . 2 , dept. 1). 
The absence of clear trends in the correlat ions (apart from very few exceptions) 
and the above mentioned differences in sign of the corre lat ions gives r ise to 
the presumption that the corre lat ions are randomly signif icant instead of 
according to a c lear p a t t e r n . This presumption even gets stronger when we 
look at the numbers of signif icant correlat ions and compare these with the 
total number (without taking into the computations cel ls with less than twenty 
subjects or with one of the var iables possessing a variance equal to zero) . It 
appears that in almost al l cases the number of corre lat ions with ρ - .05 does 
not exceed chance level (see table C.6). 
Chance level is just exceeded by superiors on questions regarding tasks 
(10.0 %) and by the combined function-groups regarding 'taking care of the 
people's interests' (10.4 %); contacts with the technical serv ice department 
(12.2 %); regarding tensions from contacts with other departments if the 
d i f ference-scores are smaller than zero with the w o r k e r s (10.6 %); and 
regarding the relat ional aspects, if the d i f ference-scores are greater than 
zero with the staff special ists (11.1 %). 
More stable is the number of significant corre lat ions regarding relational 
aspects with d i f ference-scores smaller than zero for the colleagues Offtake' 
(20.0 %, but this is only one of the five possible c o r r e l a t i o n s ) . 
In all other cases the major i ty of the correlat ions wi th a signif icance-level 
ρ - .05 is between the two and six percent of the total number of c o r r e l a t i o n s . 
4 . 9 . Conclusions. 
It was already said above that the focal person's descr ipt ion of his objective 
s i tuat ion, regarding the aspects we studied, is not always in agreement with 
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that situation as the members of the ro le set perceive i t . 
The differences between the perceptions are not concentrated on speci f ic 
aspects, nor do they point into one d i rect ion (for instance, the focal person 
always overestimating the aspects in his job) . 
The efforts to turn the di f ference-scores into s t ressors has fa i led. 
It appears, that t reat ing the ' forum' of members of the role set as one of the 
possible measures of the objective environment does not br ing enough evidence 
that it would be recommendable to shift the attention from the subjective to the 
objective environment. 
Start ing from the idea in psychosomatic theory, saying that it is the individual 
who, by his perception (in casu his subjective environment) 'decides' whether 
the stimuli in the object ive environment wi l l become st ra ins eventual ly, the 
cr i t ic ism various authors (for instance, K leber , 1977) have stated that in 
par t icu lar French and Caplan lost important information by concentrat ing on 
the measurement of the subjective environment, is not corroborated by our 
resul ts . 
Not the objective environment in i tse l f , but the individual 's perception of that 
environment may be s t ress- induc ing. 
Another result stems from research in which the measures of the object ive 
environment were contextual variables as the size of the organisation and the 
individual 's posit ion in h ierarchy (Reiche and Van Di jkhuizen, 1979). 
These var iab les, in which the respondent's perception plays a much less clear 
ro le , if any, appear to have clear influences on the experience of s t ressors 
and s t ra ins . 
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5 L INEARITY VERSUS CURVILINEAR ITY 
5.1 Int roduct ion. 
Looking at the l i terature on stress research we see that in almost a l l cases 
l inear methods of analysis are used for the computation of the strength of 
relationships between st ressors and s t ra ins , that i s , methods assuming l inear 
relat ionships between s t ressors and s t ra ins . 
We hardly ever encounter mentioning of tests for l inear i ty used when analysing 
such re lat ionships, however. 
And, in our opinion, it cannot be assumed a p r i o r i that l inear i ty w i l l be present 
especially with psychological data such as ou rs . 
Suppose that a re lat ion is curv i l inear (quadrat ic, cubic, e t c . ) , then the ca lcu -
lation of the strength of the relationship between variables by l inear methods 
of analysis is an underestimation of the real s t rength. 
In chapter 2 we asked ourselves whether the relat ionships between s t ressors 
and stra ins are l inear or non- l inear , or a combination thereof, and whether it 
would be possible, supposed that the relat ionships are non- l inear , to f ind a 
method of transformation to l ineari ty such, that, when appl ied, the real s t rengf i 
of the relat ionships would be represented when using l inear techniques. 
To answer these questions we w i l l , in this o rde r , give a summary of references 
to curv i l inear i ty as found in l i t e ra tu re , of hypothetical re la t ion -curves , of our 
methods of research , and of the resul ts . F inal ly these results w i l l be evaluated. 
5 .2 . Curv i l inear i ty in s t ress l i te ra tu re . 
As was said in the int roduct ion, not many authors pay attention to this problem. 
Using a bit of our phantasy, we might see an indication in the models of to le ran-
ce for stress and the defense-fai lure models of s t ress- to lerance used by Kahn 
et a l . (1964). 
In the third of the three models they descr ibe (the f i r s t two are l inear models, 
see p. 230), the degree of stress (Kahn's use of the word) necessary to induce 
a s t ra in response is di f ferent for three persons G, H and I (see f i g . 5 . 2 .1 ) . 
The magnitude of s t ra in induced by the st ress (rather the st ressor) is depen-
dent on other fac to rs . 
This models is based on two assumptions: everybody has a 'b reak ing-po in t ' , 
'i'i 
Penen Q 
Peraon H 
4 
Paraon I 
* 
3 
Low High 
Degree of être·· 
f i g . 5 . 2 . 1 K a h n ' s t h r e s h o l d mode l 
(Kahn e t a l . , 1 9 6 4 ) . 
the moment s t r e s s t u r n s in to a nega t i ve e x p e r i e n c e and a s t r a i n r e s p o n s e 
e v o l v e s ; and that the seeds of the d e g r e e in w h i c h the s t r a i n i s e x p e r i e n c e d 
l i e in the s o - c a l l e d ' p r e d i s p o s i n g f a c t o r s ' . 
I f we might speak of a c e r t a i n p o i n t in w h i c h s t r e s s - t o l e r a n c e is e x c e e d e d , 
then w i t h p e r s o n I we see the lowes t and w i t h p e r s o n H the h i ghes t t o l e r a n c e . 
' I ' i s , h o w e v e r , by h i s p r e d i s p o s i n g f a c t o r s , ab l e to s u r v i v e s e v e r e ' s t r e s s ' , 
w h i l e H hand les a low d e g r e e of ' s t r e s s ' less w e l l than the o t h e r s . 
B y ' s m o o t h i n g ' the g i ven c u r v e s (and thus neg lec t the idea of a c l e a r - c u t 
t h r e s h o l d , but r e p l a c e i t by a phase in w h i c h ' s t r e s s ' may t u r n in to s t r a i n ) , 
we do get c u r v i l i n e a r r e l a t i o n s h i p s (see f i g . 5 . 2 . 2 ) . 
χ 
Pereon β 
Pereon Η 
о 
* 
Pereon I 
Low High 
Degree of atreee 
fig. 5.2.2 Smoothed curves in 
Kahn's threshold model. 
70 
The same idea is i l l u s t r a t e d in the w o r k o f K u i p e r ( 1 9 7 2 ) . He d r a w s the l i n e 
be tween ' s t r e s s ' ( the o r i g i n a l a u t h o r ' s u s e o f the w o r d ) and ' n o n - s t r e s s ' 
a c c o r d i n g to the a c t i v i t i e s of the a d r e n a l c o r t e x ( p . 189) . K u i p e r m h i s mode l 
goes one b e t t e r t h a n K a h n et a l . He a l s o i n c l u d e s the l i ne be tween w h e t h e r the 
s t imu lus a c t s as a s t r e s s o r o r n o t . He then uses a s tage o f t r a n s i t i o n b e t w e e n 
c r o s s i n g the ' t h r e s h o l d ' and the p r e s e n c e o f t he f u l l ' G e n e r a l A d a p t a t i o n S y n -
d r o m e ' a f t e r S e l y e ( 1 9 5 6 ) . T h e a d r e n a l c o r t e x s h o w s , i n f l u e n c e d by ' s t r e s s ' , a 
r a i s e d a c t i v i t y m the p r o d u c t i o n of a d r e n a l i n . M o r e than any o t h e r phenomenon 
th i s r a i s e d a c t i v i t y i n d i c a t e s t he p r e s e n c e o f a s t r e s s - s t a t e m the sense S e l y e 
uses it (W ink , 1970) . K u i p e r o n l y speaks o f s t r e s s t h e n , w h e n , w i t h the most 
a c c u r a t e m e a s u r e m e n t s , a j us t d e m o n s t r a b l e r a i s e d a c t i v i t y o f the a d r e n a l 
c o r t e x can be s h o w n to e x i s t . 
S t i m u l i ab l e to i nduce th i s phenomenon a r e c a l l e d p o t e n t i a l s t r e s s o r s . He adds 
that a c o m b i n a t i o n o f s i m u l t a n e o u s l y p r e s e n t s t r e s s o r s , a l t hough each be low 
s t r e s s - o r t h r e s h o l d - l e v e l , m c o - o p e r a t i o n m igh t induce s t r e s s . 
F u r t h e r o n m h i s a r t i c l e he d i s t i n g u i s h e s b e t w e e n op t ima l and e x c e s s i v e s t r e s s 
in the ' s t r e s s - a r e a ' ( see f i g . 5 . 2 . 3 ) . 
pretence ol full 
'General Adaptation 
Syndrome' 
Intensity and extenelty global Influence 
f i g . 5 . 2 . 3 Curve a f t e r K u i p e r ( 1 9 7 2 ) , 
I n what w e dea l w i t h , h o w e v e r , the f o r m of t he c u r v e g o i n g w i t h t h i s p r o c e s s , 
no changes a r e m a d e . T h e r e l a t i o n s h i p b e t w e e n the s t i m u l u s , a c t i n g as a 
s t r e s s o r once the t h r e s h o l d i s c r o s s e d , and the r e s p o n s e , b e c o m i n g an e x -
p r e s s i o n of s t r e s s a f t e r the t h r e s h o l d , i s r e p r e s e n t e d as a n o n - l i n e a r , s o m e -
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what f lat J - l i k e c u r v e . B u t , l ike Kahn et a l . , Kuiper does not speak of any 
consequences for the analysis of the relat ions between s t r e s s o r s and stra ins 
that should be thought of in view of this n o n - l i n e a r i t y . 
Rahe, Meyer, Smith, K jaer and Holmes (1964), in descr ib ing the relat ionships 
between var iables in the environment and the onset of i l l n e s s , use clear c u r v i ­
l inear graphics wi th t h e i r r e s u l t s , but they do not mention the c e r t i f i e d c u r v i -
l i n e a r i t y . 
Gardel l (1971) concludes to the existence of a U-shaped relat ion between the 
degree of mechanisation in industry and aspects of freedom as well as al ienation 
and mental health; but again, no further mention or any consequences. 
A more dist inct reference to the (possible) d e s i r a b i l i t y of investigating the 
relat ionships f o r c u r v i l i n e a r i t y is made by Caplan et a l . (1975). In descr ib ing 
their rather disappointing r e s u l t s when c o r r e l a t i n g s t r e s s o r s with physiological 
s t r a i n s , they indicate not being surpr ised by these negative r e s u l t s , because it 
was found e a r l i e r that relat ionships of s t ressors and personal i ty c h a r a c t e r i s ­
t ics with st ra ins are often very complex. 'Nor are the relat ionships always 
l inear, especial ly when physiological parameters are involved' (p. 83). 
A number of pages later they r e t u r n to this subject in a comparable manner. 
Most c l e a r l y the existence of, and the necessity to make use of , c u r v i l i n e a r 
relat ionships is real ized in the person-environment f i t ( in short P-Ε f i t) 
studies. In this kind of research each item of a var iable is measured twice: 
once to assess the actual s i tuat ion, as it exists in the person's perception 
(the Environment measure); and once to assess the situation as the person 
would want it to be (the Person measure). By subtract ing both measures from 
each other (various methods a r e used, see Van Di jkhuizen and Reiche, 1976a) 
insight is gained into the degree to which the demands of the person and the 
situation are attuned to each other . 
This idea is in agreement wi th the fit between man and organisation as descr ibed 
by Lofquist and Dawis (1969). See for P-Ε f i t studies also Caplan, 1971; 
House, 1972; F r e n c h , 1973; French et a l . , 1 973; Caplan et a l . , 1975; and Van 
H a r r i s o n , 1976. 
In P-Ε f i t studies one s t a r t s from the assumption that a negative f i t (another 
type of f i t than the one in the mathematical sciences) (E<P) as well as a 
posit ive f i t (E>P) may give r i s e to s t r a i n s , whi le a perfect f i t (E = P) does 
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not cause s t ra ins . 
An example of such a relat ion might be found with work load: too l i t t le (E<P) 
as well as too much (£>? ) work load may be experienced as unpleasant. In this 
case the relat ionship would form a U-curve . 
-Э -2 -1 0 +1 +2 +3 
Too Ll t t l · Good Fit Too Much 
(E<P) (EsP) (E>P) 
PERSON-ENVIRONMENT FIT ( E - P ) 
f i g . 5.2.4 Hypothetical r e l a t i o n s between P-Ε f i t 
indices and s t r a i n (Van Harrison, 1976). 
Another curve appearing in this kind of research is the so-cal led J - c u r v e , in 
fact indicating a threshold model (see also f i g . 5 . 2 . 3 ) . 
Suppose that we have E- and P-measures of r o l e c o n f l i c t , then it seems l ikely 
that for most people 'too l i t t l e ' role conf l ict w i l l hardly cause any s t r a i n , 'too 
much' role conf l ict on the other hand w i l l cause s t r a i n . Both curves are 
represented in f i g . 5 . 2 . 4 , in which A and В are hypothetical relat ions between 
P-Ε f i t and s t r a i n . 
The same treatment of these problems can be seen with Caplan et a l . (1975). 
They notice that the relat ionship between P-Ε f i t and stra in may be U-shaped, 
in other w o r d s , is c u r v i l i n e a r , but ' I t is expected, however, that most 
measures of job demands (E) w i l l be l inear ly related to s t r a i n in f i r s t - o r d e r 
analyses' (p. 220). They do not make clear on what grounds that expectation is 
based. In spite of the c u r v i l i n e a r approach of the P-Ε f i t theory they too do 
not extend that idea to other s t r e s s o r - s t r a i n re lat ions: the techniques of 
analysis used are al l l inear ones. 
The only authors I was able to f ind, who not only present c u r v i l i n e a r re la t ions, 
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but also express the associations in a measure for c u r v i l i n e a r relat ions (eta), 
are Ind ik , Seashore and Slesinger (1964), in descr ib ing the relat ionship 
between the demographic var iables age and education, and psychological 
s t r a i n . They do however not analyse the nature oF the associat ions, but simply 
start from plots of their data. 
This nature of the associat ions, in this case between st ressors and p e r f o r m ­
ance is studied by Anderson (1976), be it that he only makes mention of devia­
tions from l inear regression ( F - t e s t ) , after which he continues calculat ing 
non-curv i l inear measures of association (Spearman's rank order corre lat ion 
coeff ic ients), although he real izes himself that these are not adequate to ref lect 
possible c u r v i l i n e a r i t y in the interact ions. 
Apart from c u r v i l i n e a r i t y in the relationships themselves, a possible explana­
tion for non-l inear curves may be given by introducing moderator variables 
such as personal i ty c h a r a c t e r i s t i c s , size of the organisat ion, h ierarchical 
p o s i t i o n , e t c . , which might 'push' the relat ionship between stressors and 
stra ins into a c e r t a i n d i r e c t i o n . 
Defares (1976), in this context, describes the inverted-U curves in Janis' 
theory, represent ing var ious levels of optimum a r o u s a l . Var ious levels, 
because, according to D e f a r e s , the arousal level essential for setting 
changes going, is for the one person reached with a re lat ive ly mild st imulus, 
while f o r the other much stronger stimuli are needed. 
Fur ther analysing these moderator variables does, however, not f i t in the 
scope of this study; conclusions with respect to their effects may probably 
be drawn from Reiche's d issertat ion (in preparat ion). 
5 . 3 . Hypothetical curves: l i n e a r 
In studying the relat ionships between the Ε-measures of the stressors and the 
strains theoret ical ly var ious curve-types may be dist inguished. The simpliest 
ones are straight l ines: monotonously r i s i n g as well as monotonously decl in ing. 
Both cases represent l inear relat ionships; the slope may vary from relat ion to 
r e l a t i o n . They aro drawn in f igures 5.3.1 and 5 . 3 . ? . 
The explanation for f i g . 5.3.1 would be that, as one experiences more of the 
s t r e s s o r , more s t r a i n w i l l be encountered. F o r instance, more role ambiguity 
is accompanied by more i r r i t a t i o n . 
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Stressor ». Stressor —»-
f i g . 5 . 3 . 1 Monotonously r i s i n g f i g . 5 . 3 . 2 Monotonously d e c l i n i n g 
l i n e a r r e l a t i o n s h i p l i n e a r r e l a t i o n s h i p . 
For the monotonously decl in ing function (see f i g . 5.3.2) it can be said that as 
more of the s t r e s s o r is experienced, less s t r a i n fo l lows. This kind of re lat ion­
ship was found in e a r l i e r research (Van Vucht T i jssen et a l . , 1978) between 
responsibi l i ty for persons and job d issat is fact ion. 
5 . 4 . Hypothetical curves: J - c u r v e s . 
The fol lowing curves are quadratic c u r v e s , the so-cal led J - c u r v e s . A hypo­
thetical J-curve is depicted in f i g . 5.A. 1 . 
stressor —»-
f i g . 5 . 4 . 1 H y p o t h e t i c a l 
J - c u r v e . 
го 
1.8 
ie-
i * 
12 
1 2 3 4 5 
role ambiguity 
f i g . 5 . 4 . 2 R e l a t i o n between r o l e 
a m b i g u i t y and depression 
( t o t a l sample) 
The (r is ing) J - c u r v e represents the threshold model: only once a c e r t a i n 
s t ressor threshold-value is crossed one experiences s t r a i n . B e f o r e the 
threshold the s t r a i n remains (about) on the same, low, l e v e l . 
A f t e r threshold c r o s s i n g the strain value r i s e s s h a r p l y . 
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T o s h o w that the h y p o t h e t i c a l l y a s s u m e d r e l a t i o n s may a p p e a r in r e a l i t y , an 
e x a m p l e of s u c h r e l a t i o n s , ' r a n d o m l y ' c h o s e n , is g i v e n w h e n e v e r p o s s i b l e . 
T h e e x a m p l e s a r e b a s e d o n the data f r o m the ' m i d d e n k a d e r o n d e r z o e k ' ( V a n 
V u c h t T i j s s e n et a l . , 197Θ). 
A n e x a m p l e of the ( r i s i n g ) J - c u r v e is f o u n d m t h e r e l a t i o n s h i p b e t w e e n r o l e 
a m b i g u i t y a n d d e p r e s s i o n ( s e e f i g . 5 . 4 . 2 ) . I n t h i s e x a m p l e r o l e a m b i g u i t y 
s c o r e 5 i s not b e i n g u s e d , b e c a u s e t h i s h i c f i s c o r e w a s n o t r e p o r t e d by the 
r e s p o n d e n t s , the same t h i n g may happen m the f o l l o w i n g p l o t s , as w e l l as m 
t h o s e m t h e a p p e n d i x . 
11 i s p o s s i b l e to r e v e r s e t h i s c u r v e a c c o r d i n g to a n a x i s , p a r a l l e l to the X -
a x i s . T h e r e s u l t i s a n i n v e r t e d , d e c l i n i n g J - c u r v e ( f i g . 5 . 4 . 3 ) . 
I t m e a n s t h a t w i t h low s t r e s s o r - i n t e n s i t i e s m u c h , a n d w i t h h i g h s t r e s s o r -
m t e n s i t i e s l e s s s t r a i n i s e x p e r i e n c e d . 
Í 
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stressor —•-
f i g . 5 . 4 . 3 H y p o t h e t i c a l i n v e r t e d 
d e c l i n i n g J - c u r v e . 
T h e o r e t i c a l l y t h i s t y p e o f r e l a t i o n is m o r e d i f f i c u l t t o e x p l a i n t h a n that f r o m 
f i g . 5 . 4 . 1 . P u r e l y h y p o t h e t i c a l i t m i g h t b e p o s s i b l e t h a t t h e s t r a i n - v a l u e , 
b e l o n g i n g to l o w e r s t r e s s o r - v a l u e s , is not a h i g h s t r a i n v a l u e , but a b a s e ­
l i n e v a l u e , b e l o n g i n g to t h e o r g a n i s m w h e n m r e s t . Wi th an i n c r e a s i n g 
s t r e s s o r - v a l u e the s t r a i n - v a l u e , by means of a c o p i n g r e a c t i o n , m i g h t d e c l i n e 
a n d f a l l u n d e r t h i s b a s e - l i n e v a l u e , i n s t e a d o f i n c r e a s e w i t h t h e s t r e s s o r -
v a l u e . I n f a c t one c o u l d s p e a k o f o v e r - c o p i n g m s u c h a c a s e . T h e f a c t t h a t 
t h i s t y p e of c u r v e i s o n l y o b s e r v e d m the r e l a t i o n s h i p s o f some s t r e s s o r s 
a n d p h y s i o l o g i c a l s t r a i n s m i g h t b e seen as an i n d i c a t i o n f o r t h i s ' h y p o t h e s i s ' . 
B e c a u s e e s p e c i a l l v w i t h p h y s i o l o g i c a l s t r a i n s s u c h a s o m a t i c r e a c t i o n i s m o r e 
t h i n k a b l e t h a n w i t h p s y c h o l o g i c a l v a r i a b l e s . 
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This explanation, once again, i s , apart from a single indicat ion, purely hypo­
thetical; it is neither supported nor fa ls i f ied by fur ther research r e s u l t s . 
An explanation comparable to the one above might apply to the curve of f i g . 
5 . 4 . 4 . It f i r s t r ises fast and then s lower. In fact it is a reversed decl in ing 
J-curve (see f i g . 5 . 4 . 3 ) , reverted according to an axis paral le l to the Y - a x i s . 
With increasing stressor-va lues the strain-values increase as w e l l . I t might 
be that, after the rapid increase with a certa in stressor-value coping mechan­
isms come into a c t i o n , level l ing off the curve . 
This explanation i s , just as the one wi th f i g . 5 . 4 . 3 , speculat ive. In p r a c t i c e 
it can hardly be observed. One example, looking l ike the curve under o b s e r ­
vat ion, is found in the relat ion between lack of support from the super ior and 
loss of self-esteem ( f i g . 5 . 4 . 5 ) . 
S 2Л 
"25· 
23-
f i g . 
stressor —*• 
5 . 4 . 4 H y p o t h e t i c a l i n v e r t e d 
r i s i n g J-curvc 
f i g . 
1 2 3 4 5 
lack of support superior 
5.4.5 R e l a t i o n between lack 
o f support from super­
i o r and l o s s o f s e l f -
esteem ( t o t a l sample) 
The last hypothetical J-curve might result from the reversion according to an 
axis paral lel to the X-axis of the curve in f i g . 5.4.4 (see f i g . 5 . 4 . 6 for the 
r e s u l t ) . 
This curve declines very fast when stressor-values are low, the decline 
slows down with r i s i n g stressor-values. 
Theoret ical ly speculating it might be that the s t r e s s o r , in spite of i ts s t r e s s -
increasing act ion, regarding certa in stra ins is experienced as pleasant by 
the subject. 
We could not f ind an example of this hypothetical curve in our data. 
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Stressor —•-
f i g . 5 . 4 . 6 H y p o t h e t i c a l r e v e r s e d 
d e c l i n i n g J - c u r v e 
5 . 5 H y p o t h e t i c a l c u r v e s : U - c u r v e s 
T h e f o l l o w i n g c u r v e s w e r e m e n t i o n e d b e f o r e i n p a r a g r a p h 5 . 2 . T h e y a r e the 
s o - c a l l e d U - c u r v e s , in s t r e s s r e s e a r c h k n o w n f r o m the p e r s o n - e n v i r o n m e n t 
f i t s t u d i e s . T h e h y p o t h e t i c a l c u r v e is d r a w n in f i g . 5 . 5 . ' . 
f i g . 5 . 5 . 1 H y p o t h e t i c a l 
U - c u r v e 
f i g . 
Z2 
2.1 
2.0 
гэ­
ге 
role ambiguity 
5 . 5 . 2 R e l a t i o n between r o l e 
a m b i g u i t y and i r r i t a t i o n 
( m i d d l e m a n a g e r s ' s a m p l e ) 
T h e i n i t i a l l y f a s t d e c l i n e f a d e s , a r o u n d the mean of t h e s t r e s s o r v a l u e s , v i a a 
s l o w d e c l i n e and a s l o w i n c r e a s e , into a f a s t i n c r e a s e . 
T h i s c u r v e may be e x p l a i n e d by a s s u m i n g that t o o l i t t l e a s w e l l as too much of 
the s t r e s s o r c a u s e s s t r a i n . I n f a c t , it is an u n d e r - o v e r s t i m u l a t i o n m o d e l : t h e 
mean of t h e s t r e s s o r - v a l u e s is e x p e r i e n c e d as most a g r e e a b l e . 
T h e l e f t p a r t of the c u r v e i s in a g r e e m e n t w i t h s t u d i e s i n t o s e n s o r y d e p r i v a t i o n : 
p e r e x a m p l e v i s u a l o r a c o u s t i c s t i m u l u s d e p r i v a t i o n g i v e s r i s e to a l l s o r t s of 
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complaints (see, f o r instance, Zuckerman and Haber, 1965; Zuckerman, Le­
vine and Biase, 1964; and Zuckerman, 1976). 
This part of the curve is comparable to the one in f i g . 5 . 4 . 6 , just as the r ight 
part of the curve can be compared with the J-curve from f i g . 5 . 4 . 1 . 
An example of this U-curve was found in our data in the relat ion between ro le 
ambiguity and i r r i t a t i o n , the plot of which is drawn in f i g . 5 . 5 . 2 . 
The second U-curve we w i l l look into is the inverted-U as drawn in f i g . 5 . 5 . 3 . 
1.β 
1.7· 
1.6 
>. 
Φ 
~ 1.5 
stressor —«-
fig. 5.5.3 Hypothetical 
inverted U-curve 
1 2 3 4 5 
lack ol participation 
f i g . 5 . 5 . 4 R e l a t i o n between 
lack of participation 
and anxiety (total 
sample) . 
The theoretical explanation may perhaps best be given with the help of the 
example of f i g . 5 . 5 . 4 depicting the relat ion between lack of part ic ipat ion and 
anxiety in the total sample. The highest anxiety-value exists with medium lack 
of part ic ipat ion, whi le l i t t l e and much lack of part ic ipat ion cause re lat ive ly 
l i t t le anxiety. 
It seems plausible that low stressor-va lues, just as we have seen with l inear 
r is ing relat ionships, cause l i t t le stra in (except with the under-over stimulation 
models); less p lausib le, however, is the r ight part of the c u r v e , in which high 
stressor-values are accompanied by low s t r a i n values. It is possible that the 
subject, when confronted with a complete lack of part ic ipat ion, by means of 
coping, simply reconci les himself to the s i tuat ion: there is no way in which he 
may part ic ipate and that is that. The fact that a medium lack of par t ic ipat ion 
then is accompanied by the highest anxiety levels is explainable from the fact 
that such a situation is ambiguous: does the subject yes or no have a chance to 
part icipate suff ic ient ly and how wi l l chances be in the future ? 
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A comparable curve, although in a rather dif ferent context, is given by F ied ler 
(1967). Fiedler says that leaders can be distinguished according to their need 
to be successful in the ful f i l lment of their jobs and in maintaining good in te r -
personal relat ionships (the so-cal led instrumental versus social leadership). 
The effects of this need depend on three contextual var iables: the relationship 
between the leader and his subordinate; the power the leader has in the 
organisat ion; and the task-s t ructure of his group. Each of these variables is 
regarded to be a dichotomy, which is operationalized in the relations being 
'good' or 'moderately poor ' , the task 's t ruc tured ' o r 'unst ructured ' , and the 
power 's t rong' o r 'weak' . 
When the correlat ions between task- or re la t ion-or iented leadership and the 
group-performance under the various conditions of the contextual variables 
are represented graphical ly , a curve results strongly resembling the inver ted-
U in f i g . 5 . 5 . 3 . F ied ler 's curve is represented in f i g . 5 . 5 .5 . 
hiohLPC 
relationship-oriented 
favourable tar leader 
leader-member ^ 
relations good 
unfavourable for leader 
moderately poor 
task-structure struct unstruct unstruct struct 
leader position 
power 
strong weak strong weak strong weak strong weak 
f i g . 5 .5 .5 F i e d l e r ' s (1967) rep resen ta t i on of the r e l a t i o n 
between LPC (Least Pre fe r red Co-worker) scores 
of the leader and g r o u p - e f f e c t i v i t y f o r var ious 
cond i t i ons of con tex tua l va r i ab les ( a f t e r Warr, 
1971). 
From this curve it appears that in situations of intermediate Favourability 
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social leadership br ings about the best group-performance, whi le in ei ther 
very good or very poor relat ions between superior and subordinates task-
oriented leadership is most effect ive. 
5.6 Hypothetical curves: c u b i c a n d q u a r t i c . 
The series of curves may, theoret ical ly speaking, be extended in f in i te ly . One 
has to ask oneself, however, whether such extensions are usefu l , especial ly 
with regard to the possib i l i t ies of in terpretat ion. And in fact those possib i l i t ies 
are exhausted after the quadratic curves: even there (see paragraphs 5.4 and 
5.5) it was sometimes very di f f icul t and it appeared necessary to look for 
rather hypothetical coping interpretat ions. 
The interpretat ions of cubic and quart ic curves (see f i g . 5.6.1 and 5.6.2) 
would be as hypothet ical , if they are possible at a l l . 
How, for instance, would one in terpret , in the case of a quart ic curve ( f i g . 
5.6.2) the ini t ia l dec l ine, followed by a r ise and a decl ine, to end with a r ise 
again, in terms of ' real l i fe ' stressors and strains ? 
stressor —*-
f i g . 5 .6 .1 Hypo the t i ca l 
cubic curve 
f i g . 5 .6.2 Hypo the t i ca l 
q u a r t i c curve 
These curves were incorporated in the research, but they wi l l not be elaborated 
fur ther . Not only for reasons of in terpretab i l i ty , but also because it i s , in my 
opinion, desirable to keep theory, and thus the number of d i rec t ly related 
processes, as simple as possible (the so-cal led parsimonie p r inc ip le ) . When 
cubic or quart ic curves were found it was checked whether the l inear o r qua-
drat ic components could describe these curves sa t i s fy i rg ly . 
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5.7 Research methods. 
It ¡s important, especially when studying curv i l inear re lat ionships, to check 
whether the scales used in i tself do not give r ise to suspicion that they might 
be the cause of the cu rv i l i near i t y . 
We thereby touch an old problem in psychology: in fact we should start from 
in terva l -sca les , but that type of scale i s , apart from experimental and physio-
logical psychology, usually not present in psychological research. 
The same goes for this study. 
Thus, it is important that the so-cal led psychological continuum, that extends 
i tsel f behind the stimulus continuum (Coombs, 1964) - as much as possible -
forms an in te rva l -sca le . 
This may be so, without the necessity that the stimulus continuum is divided 
into equal Intervals, if the respondents do perceive equal in terva ls . And 
'equal' here points to distances, not numbers. 
O r , as Ker l inger (1969) states: ' I f these intervals were f ive pupils on an 
interval scale of achievement, then the differences in achievement between 
pupils a and с and between b and d would be equal. We could not say, however, 
that the achievement of d was twice as great as that of pupil b. Note that it is 
not quantit ies or amounts that are added and subtracted. It is intervals or 
d istances. ' (p. 424). 
To approximate equal intervals on the psychological continuum it is necessary 
to have good 'anchors' on both ends of the scale, with a subdivision as good as 
possible. This is the case with the five-point scales used in this research, the 
so-cal led L iker t- i tems. 
Examples of rows of alternatives in this type of scale are 'very of ten ' , ' f a i r l y 
o f t e n ' , 'sometimes', 'occasional ly ' , and ' r a r e l y ' , o r another row, 'very t r u e ' , 
' f a i r l y t r u e ' , ' n e u t r a l ' , 'not very t r u e ' , and 'not true at a l l ' . 
We see clear posit ive and negative anchors, with a neutral mid-point. The 
spaces in between a r e , in our opinion (the psychological I continuum being 
based on ' feel ings' or 'opinions') equally d iv ided. 
The four-point scales used in this study, with a l ternat ives as 'very much', 
'somewhat', 'a l i t t l e ' , 'not at a l l ' , are built in the same way, without the 
neutral mid-point, however. 
The only scale one might hold objections against in the context of this argument 
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¡s the one measuring psychosomatic complaints. I ts answer-al ternat ives are 
'never ' , 'sometimes', and ' three or more t imes ' . 11 is not c lear in advance 
whether 'sometimes' is a mid-point between the anchors. That i s , whether the 
distance from the left anchor to the scale's mid-point is equal to the distance 
from the mid-point to the right anchor. 
Apart from spacing of the alternatives an indication of the psychological con-
tinuum may be deducted from the score pat tern. Should the scores follow a 
normal d is t r ibu t ion , then the interval character of the scale becomes more 
plausible, while a not normal d ist r ibut ion not necessari ly means the reverse . 
According to Van Bastelaer and Van Beers (1979) and Van Bastelaer and Van 
Beers (to be published) scores on the st ressor-scales in this study are d i s t r i -
buted normal ly , with the exception of the scale role conf l ic t , that is posi t ively 
skewed, and the scales lack of part ic ipat ion and lack of support from super io r , 
colleagues, and w i fe , fr iends and re la t ives, which are negatively skewed. 
The scores on the psychological s t ra in scales are posit ively skewed, except 
job-related threat , in which the scores follow a normal d is t r ibu t ion . 
A further indication is given by comparison of Pearson product-moment 
correlat ions with corre la t ions based on ordinal scales (the so-cal led rank 
order cor re la t ions) . From such comparisons (see, for instance, McNemar, 
1962, p. 232) it appears that mutual differences are very smal l , indicat ing 
that the nature of the scale hardly can be hold responsible for the occurence 
of cu rv i l i near i t y . 
We think that these considerations are indications that it is jus t i f ied to assume 
that at least the psychological continuum is distr ibuted according to equal 
in terva ls . 
The nature of the relat ions between st ressors and strains is tested by the 
method of orthogonal trend-comparisons. This method, by means of given a 
p r i o r i contrasts (see table 5 .7 .1 ) , tests the empirical re la t ion-curves against 
the curve the contrast bears . 
One could say that in this kind of tests the two 'types' of curves are being 
correlated with each other: the highest corre lat ion between one of the contrasts 
and the real curve points to the contrast-curve that ' f i t s ' best the empir ical 
curve. 
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Accord ing to Keppel (1973) this type of trend analysis may be used when 
deal ing with tests based on theoretical predict ions (planned comparisons) as 
well as with tests of purely empirical or descr ipt ive nature. The latter are 
used h e r e . 
The analysis starts with the method of orthogonal polynomials, the general 
formula of which is as fol lows: 
Y = b ' 0 + ( b ' 1 ) ( c l i ) + ( b ' 2 ) ( c 2 i ) + . . . . + ( b ' a _ 1 ) ( c ( a _ 1 ) . ) 
The b'-terms in this equation are constants, the c.-terms are orthogonal poly­
nomial coeff ic ients. The c. .-coefficient represents the set of l inear coeff ic ients, 
the c „ . the quadratic coeff ic ients, etc. 
In the analysis is determined which of the b'-terms d i f f e r from zero s i g n i f i ­
cantly; they are 'slope' or ' t rend' constants. 
If one of these constants equals zero, it means that that specif ic trend-compo­
nent is absent in the series of treatment means; should i ts value be unequal to 
zero that trend component is present. 
It does not make any difference in the procedure whether we are testing t r e n d -
components as specified by theory (the planned comparisons), or are looking 
for a s impl i f ied polynomial to describe the data (Keppel, 1973, p. 118). 
One is al lowed to use Keppel's set of coeff icients if the dependent variables 
are div ided according to equal interva ls. 
The independent variables w e r e , therefore, divided into f ive classes with 
equal i n t e r v a l - w i d t h , according to their frequency d i s t r i b u t i o n ('equally 
spaced intervals ') by means of recodes (see appendix D 5 . 7 . 1 ) . 
In a oneway analysis of variance (SPSS subprogram Oneway, Nie et a l . , 
Ί975) for each of the independent-dependent pa i r of var iables the fol lowing a 
p r i o r i contrasts were tested (after Keppel, 1973, p . 1 2 1 , see table 5 . 7 . 1 ) . 
group 1 group 2 group 3 group 4 group 5 
contrast 1 
contrast 2 
contrast 3 
contrast 4 
-2.0 
2.0 
-1.0 
1.0 
-1.0 
-1.0 
2.0 
-4.0 
0.0 
-2.0 
0.0 
6.0 
1.0 
-1.0 
-2.0 
-4.0 
2.0 
2.0 
1.0 
1.0 
Table 5 . 7 . 1 Contrast c o e f f i c i e n t m a t r i x ( a f t e r Keppel, 1973) 
These sets of coefficients are equal to zero when summed, while they are 
mutually orthogonal. This may be seen by taking the cross-products of 
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corresponding coef f ic ients , which sum to zero too (X(c )(c ') = 0). 
Each set of coeff ic ients represents another trend-component, l i n e a r , quadrat ic, 
cubic, and quart ic relat ionships between independent and dependent var iab les, 
respect ively. 
The contrasts are represented graphical ly in the f i j u r e s 5.7.1 to 5 . 7 . 4 . 
г у г 
о -^— 
-2 / -2 
f i g . 5 . 7 . I L inear c o n t r a s t f i g . 5 . 7 . 2 Quadrat ic c o n t r a s t 
In f i g . 5.7.2 the quadratic contrast is U-shaped· the contrasts does, however, 
include J-curves too. 
These are generated when real axes would be introduced with the Y-ax is 
running through the curve's lowest point. 
A trend comparison, then, ref lects the degree m which a c o r r e l a t i o n exists 
between the set of coeff icients and the treatment means. 
'A perfect c o r r e l a t i o n between the l inear coeff ic ients, say, and the treatment 
means would indicate that the data were perfect ly f i t ted by a f i r s t - d e g r e e poly­
nomial - a l inear equation' (Keppel, 1973, p. 120). 
The fact that the judgement regarding the shape of the relat ionships between 
independent and dependent variable is based on a l imited number of selected 
values, the treatment means, is an important l imitat ion of this method of 
analysis. Therefore the independent variables were divided into five c lasses, 
just l ike the items m the questionnaire on which the scores are based, in 
order not to introduce a new, a r b i t r a r y , choice. 
Besides, in our analysis the data's total range is used. That means that below 
the minimum as well as above the maximum of the independent var iables no data 
exist, wh ich, should they ex is t , might drast ica l ly change the curve's shape. 
Keppel (1973) argues that, apart from the requirement of equally spaced 
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i g . 5 .7 .4 Quar t i c c o n t r a s t . 
i n te rva ls , trend analysis also assumes equal numbers of subjects m each of 
the treatment conditions (p. 131). Keppel in fact is not very clear on this 
subject. Although he states this requirement, in another context (p. 116) he 
says that construct ing equal intervals is the best choice only if the relat ion 
between independent and dependent variables is a l inear one. 
Given the frequency d is t r ibut ion of the independent var iables a subdivision 
with equal numbers of subjects in Five classes i s , however, impossible with 
our data. The var iable role ambiguity (E) , for instance, has, m its frequency 
d is t r ibut ion 65 subjects with the score 1 .8333, 100 with score 2.000, and 70 
with score 2.1667. This means that the minimal subdivision into the classes 
should be 100 subjects, because the score 2.000 cannot be subdivided fur ther . 
Then score 1 .8333 br ings us into trouble, the scores 1 .000 up to and including 
1 .800 contain 95 subjects, score 1 .8333 65 subjects, score 2.000 100 subjects, 
etcetera. 
Thus, we w i l l have to use a cor rect ion for the di f ferent numbers of subjects in 
the intervals of the independent var iab les . 
It is demanded, with unequal numbers of subjects m the treatment categories 
that, because of orthogonal i ty, the weighted sum of the cross-products of 
corresponding coeff icients equals zero . 
The SPSS subprogram Oneway automatically weighs the coefficients of each 
contrast m order to apply the necessary adaptations for differences m 
category- f requencies. If the or ig inal contrasts are orthogonal , the weighing 
procedure resul ts in orthogonally adapted contrasts (Nie et a l . , 1975). 
Dur ing the analyses some doubt arose regarding the cor rec t ion used m the 
SPSS subprogram, so it was decided to calculate by hand a number of adapted 
f i g . 5 .7 .3 Cubic c o n t r a s t . 
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contrasts and to introduce these into the analyses. Comparing the resul ts from 
those analyses with the ones calculated by SPSS the cor rect operation of the 
SPSS-correct ions might be assessed. 
An example of such a co r rec t i on , for unequal intervals as well as for unequal 
numbers of subjects in the categories, is published by Gaito (1965). The p r o -
cedure Gaito proposes involves the solution of a series of simultaneous 
equations in order to calculate orthogonal coeff icients for each t rend-compo-
nent ( l inear, quadrat ic , e t c . ) . 
'The sums of squares (SS) fo r higher components wi l l be small if the data are 
well f i t ted by a lower order curve: for example, the SS for the cubic compo-
nent would be zero i f the data followed a l inear or quadratic function exact ly ' 
(Gaito, 1965, p. 125). 
An example of the calculat ions according to Gaito is included in appendix 
D .5 .7 .2 . 
The orthogonal trend analysis is furthermore based on the assumption that the 
polynomial is the cor rec t mathematical function to describe the data; it might, 
however, also be an exponential or logarithmic funct ion. These 'a l te rnat ive ' 
functions may be estimated sat isfyingly by the used method, however (Keppel , 
1973, p. 132). 
In the fol lowing we w i l l only deal with those relationships for which analysis 
of variance yielded an F-value with a level of signif icance smaller than or 
equal to . 10, although in the total sample as well as in the sample middle 
managers contrast- tests were conducted for al l relat ions between s t ressors 
and strains and between stra ins themselves (because of the question chapter 6 
deals wi th). 
This rest r ic t ion regarding the F-value is used in order not to base conclusions 
on relations which ent i re ly or largely are due to chance f luctuat ions: if the 
independent var iable explains l i t t le or no variance of the dependent var iable 
it is useless to talk about the nature of the re lat ion; there simply is none. 
This significance l imi twasnot set too s t r i c t l y , however. We are not p r imar i l y 
interested in showing how much variance is explained but are just looking for 
a basis to study the shape of the re la t ion. And therefore the in psychological 
research more usual 'p smal ler than or equal to .05' was not used he re . 
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In the study of the various contrasts the dif ferences between means and the 
standard e r r o r of these means are used. Based on these f igures a t-value is 
ca lcu lated, that is tested two-way for s igni f icance. 
The separate estimate of variance was chosen instead of the pooled estimate, 
because the standard deviations of the means of the groups (the categories or 
classes into which the independent variables were classif ied) usually d i f fered 
from each other sl icfrt ly more than f ive p e r c e n t . 
Th is means that we could not assume perfect homogeneity of variance, in spite 
of 'good' values for Cochran's C-test or B a r t l e t t - B o x ' s F-test . In most 
cases, however, pooled as well as separate estimates of variance point to 
the same contrasts as being the most signif icant ones, though the signif icance 
levels may d i f f e r . In a small number of relat ions the variance estimates 
pointed to di f ferent c o n t r a s t s . 
In assessing the level of signif icance of the contrast the SPSS subprogram 
Oneway (Nie et a l . , 1975) renders an accuracy of three decimals. It thus 
o c c u r r e d that p-values f o r , f o r instance, a l inear and a quadratic contrast 
component were calculated to bo .000. To be able to di f ferent iate between 
them in such cases p-values may be calculated more accurately by hand 
according to Jaspen's method (Jaspen, 1965). 
He s t a r t s from the idea that the F-rat io may be normalized (only if F a 1) by 
means of the fol lowing transformation: 
u
 9j K 9\' 
Z
 , 2 ^ 2 / 3 2 , 1 / 2 
(gf +9·) 
in which F is the rat io of two independent variances with i and j degrees of 
freedom, respect ively. 'This transformation is close if j > 3 ' (Jaspen, 1965, 
p. Θ77), which always was the case in our ca lculat ions. 
Given the value of z , i t is possible to calculate the value of ρ according to 
the formula 
ρ = .5/(1 + C..Z + c 2 z + CjZ + с ζ ) 
in which c 1 = .196854, c 2 =.115194, c 3 =.000344, and c^ = .019527. 
2 
Jaspen (p. 878) advises to replace the F by t , the i by 1 , and the j by the 
number of degrees of freedom belonging to t i f , in assessing the contrasts, 
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the t-d¡str¡but¡on ¡s used instead of the F-d is t r ibu t ion . 
This way we were able to calculate p(t) very accurate ly . 
If one wants an indication only which t is the most signif icant one, whithout 
interest in the exact level of signif icance, it is not necessary to real ly c a l -
culate ρ i tse l f . The formula f o r ρ learns that the largest ζ w i l l give the 
smal lest p. 
Appendix D. 5 . 7 . 3 contains an example of the method Jaspen d e s c r i b e s . 
Apart from the relat ions between stressors and stra ins for the total sample 
those for middle managers, supervisors and workers were studied too. In the 
fol lowing the sample of middle managers w i l l be presented in ful I, just as the 
total sample, because the η of the sample middle managers, being 160, is 
considered to be large enough to allow the analyses. We wi l l r e t u r n to the 
other groups, if necessary, in the conclusions. 
We are analysing the subsamples separately because in e a r l i e r research (Van 
Vucht Ti jssen et a l . , 1978; Reiche and Van Di jkhuizen, 1979) it appeared 
that the experience of s t ressors and strains may d i f f e r s ignif icant ly between 
subsamples. 
Moreover, the relat ions between strains for the total sample and f o r the sample 
middle managers w e r e inspected, as well as the relat ions between s t r e s s -
factors and s t r a i n f a c t o r s . The s t r e s s - and stra infactors were extracted by 
means of factoranalys is based on maximum l ikel ihood methods (Jöreskog and 
Sörbom, 1976b: Exploratory Factor Analysis Programme). The solution that 
f i rs t approached a p-value of .50 (a lpha-er ror ) was accepted. 
Based on these factors (see appendix D tables 15a and 15b) factorscores were 
calculated. 
Only those var iables showing a factorloading =* .30 on a factor were incorpor -
ated in the calculat ions. 
5.θ Results. 
In this paragraph the various kinds of relat ions w i l l be treated for the total 
sample as well as f o r the sample middle managers. They are relat ions between 
stressors and s t r a i n s , between stressfactors and s t r a i n s , between s t r e s s -
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factors and s t r a m f a c t o r s , and relations between stra ins and between s t r a i n -
factors (see for the factors paragraphs 5 . 7 , and 5 . 8 . 3 to 5 . 8 . 6 , as well as 
appendix D tables 15a and 15b). 
To reduce the total number of tables not a l l types of relat ions are presented 
with the same set of tables; whenever possible only those tables were included 
which are absolutely necessary to check text and conclusions. 
Ι π the plots of the relat ionships (appendix D tables D. 5 and D . 10) only those 
p a i r s of var iables were included, which in the analysis of variance showed 
F-values with levels of signif icance below the ten percent level . The same 
course was fol lowed with the results of the various a p r i o r i contrast tests. 
Summarized tables of the contrast tests are incorporated in the text , s tar t ing 
from table 5.8.1 . 
In the results of these tests a posit ive sign indicates that the relationship 
fol lows one of the curves as indicated in the f igures 5.7.1 to 5 . 7 . 4 ; a negative 
sign indicates that these curves should be reversed according to a hypothetical 
X-axis ( for instance, U-curves then should be transformed to inverted U-
c u r v e s ) . 
The tables in the appendix include group means of relat ions between recoded 
(into equally spaced intervals) independent var iables and dependent var iables; 
comparisons between Pearson product-moment c o r r e l a t i o n coefficients and 
eta's f o r these relat ionships; the results of the oneway analysis of variance; 
the resul ts of the a p r i o r i contrast tests and plots of the group means. 
Comparisons between eta's and Pearson corre lat ions were not included in 
2 2 
o r d e r to prove once again a mathematical necessity (eta > г ), but only to 
show what differences may resul t from using two di f ferent methods of analys is. 
Since indications did exist that the, unti l now not invest igated, c u r v i l i n e a r i t y 
micfit mask the strength of the relat ionships, o r that a number of rather weak 
corre lat ions between c e r t a i n variables might be due to a more or less serious 
underestimation of the strength of the re lat ions, as a result of the used l inear 
techniques of analys is, these comparisons were done. 
The results of these comparisons are reported, regardless whether the 
di f ferences between eta's and r 's are large o r s m a l l . 
We think it is our duty to report them, because in this type of research this 
way of testing l inear i ty never was done before. And from this point of view 
the sign of the r, or the signlessness of the eta, is i r r e l e v a n t . 
Should a relat ion be perfect ly l inear, then the absolute value of г equals the 
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va lueofeta. With deviat ion from l inear i ty , however, using eta miqht enable 
belter predict ion of the dependent var iables; a very important issue in 
s t r e s s - r e s e a r c h , because of i ts preoccupation with the appl ications of its 
results in p r a c t i c e . 
5.8.1 Relations between st ressors and stra ins for the total sample. 
Group means, as found after the stressors (the independent var iables) were 
recoded, are included m table D . I . 
Comparing Pearson c o r r e l a t i o n s and eta's for the relat ionships between 
stressors and s t r a i n s , eta's a r e , as is to be expected, always h i g h e r , or at 
least equal to the r ' s . The mutual differences often are not very dramat ic , 
however (see table D.2). 
Differences between г and eta have not been tested for s ignif icance ai eta 
being higher than the corresponding г may bc e ,pccted to improve p r e d i c t i o n . 
And m the context of this study it is i r re levant to know whether this 'new' 
predict ion is s igni f icant ly or just s l ight ly better than the 'o ld ' one. 
Regarding the resul ts of the analysis of variance (table D.3), it appears that 
91 out of the 195 relat ionships (47 %) possess an F-value with a level of 
significance ^ . 1 0 . These 91 relations were included in the calculat ions for 
determining the nature of the re lat ionships. 
The contrast-tables (table D.4) show the scores (t-values) of the contrasts 
for the 91 r e l a t i o n s , but only if the t-test has a signif icance level •" . 0 5 . 
The contrasts that resulted may be classi f ied into four categories: 
a. relations wi th only a signif icant l inear contrast (1), 
b. relations in which the l inear contrast is the most signif icant one, but in 
which another s ignif icant contrast is found as well (1 ,χ), 
c. relations in which the most signif icant contrast is non- l inear, and m 
which a second signif icant contrast is shown to exist ( x , x ) ; 
d . relations in which only one, non-l inear, contrast is s ignif icant (2, 3 or 4 ) . 
This c lassi f icat ion is used in the tables m the text . 
From table 5.8.1 it appears that only 29 (32 %) out of the 91 signif icant 
(pF - .10) relat ions are ' t rue ' l inear, which means that m these relat ionships 
only the l inear component is s ignif icant. 
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t a b l e 5 . 8 . 1 S i g n i f i c a n t c o n t r a s t s i n the r e l a t i o n s between s t r e s s o r s 
and s t r a i n s . T o t a l sample (n = 5 7 8 ) . 
dep. 
indep. 
ambi­
guity 
resp. 
persons 
work 
load 
under-
util. 
tension 
relat 
tension 
depts. 
lack of 
partie. 
role 
conflict 
job fut. 
ambig. 
support 
superior 
support 
colleag. 
support 
others 
support 
wife 
job-
diss 
-2-3 
-1 
-2+3 
+1 
+4+1 
+1 
+ 1+2 
+1 
+4+3 
-2-1 
J .rel 
thr. 
-2+1 
+1+3 
-2 
_4-.1 
+1 
-2-3 
+1-2 
+ l 
-2-1 
-2-1 
-2-1 
loss 
est. 
-2-3 
-1 
-2+3 
+1 
+1 
+1 
-2+I 
-2-1 
-2-1 
-2-1 
anx-
let. 
+1 
-1 
+ 1+3 
-3 
+1-4 
+1 
-2 
+1 
+1 
+4+2 
-2-1 
-2-1 
dep­
ress 
-2-3 
И+3 
+1 
+1 
+1 
-2 
+ 1 
+ 1 
-2-1 
-2-1 
1ΓΓ1 
tat. 
+ 1 
H 1-2 
+1 
+1+2 
-2+1 
+1+2 
+1 
-2-1 
-2-1 
heal 
-2 
-3 
-^ 2 
+1 
r1 
-2-1 
+1 
-2 
-2-1 
-2-1 
-2-1 
hear 
-2 
+1+3 
-2 
-2-3 
-2-1 
smo­
king 
-1-3 
-2-1 
-2-1 
ab­
sent 
+1 
+1-4 
-2-1 
-2-1 
-1-2 
syst días 
bp bp 
-2+1 
-1 
-1 
-2-1 
-2-1 
The f i g u r e i n d i c a t e s the most s i g n i f i c a n t c o n t r a s t , fo l lowed by a 
second f i g u r e i f more than one cont ras t i s s i g n i f i c a n t (p - . 0 5 ) . 
+ or - i n d i c a t e s a p o s i t i v e or negat ive t - v a l u e . 
The other relat ionships par t icu lar ly are either l inear with an important 
cu rv i l i near component (13, 14 %), òr quadratic with an important l inear 
compenent (28, 31 %). 
Looking at the relat ions some trends may be seen regard ing their 'preference' 
for l inear i ty or cu rv i lmean ty : the relations of job future ambiguity and 
tensions in relat ions with other departments with the s t ra ins are mainly l inear 
or l inear with an important quadratic component, the relat ions of lack of 
support from the colleagues, the others at work , as well as from wi fe , fr iends 
and re lat ives with the strains are quadratic with an important l inear component. 
Table D.5 contains a graphical representation of the signif icant relat ionships. 
This graphical representation only serves as an i l lus t ra t ion (just like the one 
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¡η table D. 10): it ¡s not advisable to draw conclusions From it regarding the 
absolute shape of the relat ionships. 
F i r s t because the scale-values on the ordinate were chosen in order to f i t the 
total range of observed values in the available space. This means that, wi th 
different ranges, mutual differences exist . 
And second because it was not possible to take into account the numbers of 
subjects belonging to the various scores on the abscissa. These numbers a r e , 
however, together with their correct ions (see paragraph 5.7) , very important 
in calculat ing the contrast that goes with a specif ic re lat ionship. Therefore it 
is possible that the graphic representation shows an (almost) l inear re la t ion -
ship, while the contrast indicates a cubic relat ionship with an important l inear 
component (see, for instance, table D. lOb, the relationship between ro le 
confl ict and job-re la ted threat; the contrast is included in table 5 .8 .2 ) . The 
result of this combination i s , p rac t ica l ly , l inear . 
5 .8.2 Relations between st ressors and st ra ins for the sample middle managers. 
The same procedure as in the preceding paragraph was used with the sample 
middle managers. Table D.6 gives the group-means of the s t resso r -s t ra in 
relat ionships. Comparison of Pearson correlat ions and eta's shows the same 
picture as in the total sample: differences are rather smal l , on the average, 
and, as expected, in favour of the eta's (see table D.7) . 
From the analysis of variance (table D.8) it appears that 45 out of the 195 
studied relat ionships (23 %) between st ressors and strains are signif icant 
(pF - .10). These relat ionships were included in fur ther analyses. 
Table D.9 contains these re lat ions, together with their cont rast -va lues. 
Summarizing the resul ts of the contrast-tests in the same way as in the p r e -
ceding paragraph gives the picture of table 5 . 8 . 2 . 
It appears that out of the 45 signif icant (pF - .10) relations only seven (16 %) 
are ' t rue ' l inear: that i s , only the l inear component is signif icant (pt - .05). 
Pr imar i l y l inear ( l inear component w i th , although on a lower level of s ign i f i c -
ance, a signif icant curv i l inear component) are eight relat ions (18 %), whi le 
fourteen (31 %) relat ions are curv i l inear , but they possess a signif icant l inear 
component. 
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Table 5 . 8 . 2 S i g n i f i c a n t c o n t r a s t s in the r e l a t i o n s between s t r e s s o r s 
and s t r a i n s . Sample middle managers (n = 160). 
dep. 
indep. 
ambi­
guity 
resp. 
persons 
work 
load 
under-
util. 
tension 
depts. 
lack of 
partie. 
role 
conflict 
job fut. 
ambig. 
support 
superior 
support 
colleag. 
support 
others 
support 
wife 
job-
diss 
-2-1 
-2-1 
j.rel 
thr. 
-2-1 
-2-1 
+1 
-3-1 
+1 
-2-1 
-2 
loss 
est. 
-2чЗ 
anx-
let. 
+ I-2 
-2-3 
+1 
-1-2 
+ 1 
dep­
ress 
-2-1 
+1-2 
-2-3 
-3-2 
+ 1 
-2-1 
-2 
-2-1 
1ГГ1 
tat. 
-1-2 
+1-2 
-2-1 
+1+1 
-3-2 
-2-1 
-2 
-2-1 
heal 
-2-1 
-2-3 
+1 
-2 
hear 
-2+4 
-3-2 
smo- ab-
king sent 
-2-3 
-2 
-2 
días 
bp 
-2+1 
+1+2 
-I-3 
cho-
lest 
+2-1 
+ 1 
The f i g u r e i nd i ca tes the most s i g n i f i c a n t c o n t r a s t , fo l lowed by a 
second f i g u r e i f more than one cont ras t i s s i g n i f i c a n t (p - . 0 5 ) . 
+ or - i nd i ca tes a p o s i t i v e or negative t - v a l u e . 
No regular trends can be found in these re lat ionships, but for the fact that 
most of the ' t rue ' l ineari ty is seen with job future ambiguity, while ro le 
confl ict mainly shows cubic curves with an important quadratic component. 
The s ign i f icar ; relat ionships are plotted in table D.10 (see also the remarks 
at the end of paragraph 5 .8 .1 ) . 
5 .8 .3 Relations between stressfactors and stra ins for the total sample. 
St ressors and strains were , as was mentioned ear l ie r in paragraph 5.7 
(research methods) factoranalyzed (Exploratory Factor Analysis Programme 
by Joreskog and Sorbom, 1976b), and fur ther calculations were based on 
fac to r -scores . Table D. 1 la gives the factoranalysis of the s t ressors . 
Factoranalyses were done m order to reduce the number οΓ variables and 
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thus (possibly) simplify the result ing model, in the light of the next chapter, 
that has as i ts subject the relations between stressors and s t r a i n s , and 
between s t r a i n s , in the framework of the stress model. 
Six faxtors were e x t r a c t e d , which were interpreted as fol lows: 
I . work load; I I . ambiguity; I I I . responsibi l i ty for persons; I V . lack of 
support from others and colleagues; V. lack of support from super ior and 
colleagues, and V I . lack of p a r t i c i p a t i o n . 
The factor-scores were recoded into groups with equally spaced i n t e r v a l s . 
In comparing Pearson correlat ions with eta's as measures of the relat ions 
between stressfactors and s t r a i n s , the eta's are sl ightly higher again (see 
table D.12). 
After factoranalysis 90 relat ionships remain. Out of these 52 (58 %) appear 
to be significant in the analysis of variance (pF * . 10, see table D. 13). 
The a p r i o r i contrast tests on the 52 relat ions show clear dif ferences when 
compared with the two preceding paragraphs: most of the signif icant relat ions 
become ' r e a l l y ' l inear (that is , only the l inear component is signif icant at 
pt - .05), after factoranalys is . 
Table 5.8.3 summarizes the results of the contrast-tests; the complete vers ion 
can be found in table D. 14). 
Table 5.8.3 S i g n i f i c a n t c o n t r a s t s i n the r e l a t i o n s between s t r e s s -
f a c t o r s and s t r a i n s . T o t a l sample (n = 578) . 
dep. 
indep. 
work 
load 
ambi­
guity 
resp. 
persons 
support 
oth.col. 
support 
sup.col. 
lack of 
partie. 
job-
diss 
+3 
+4 
H1 
+2+1 
+ 1 
+1 
j .rel 
thr. 
+1 
+1 
+ 1 
•Ί 
+1 
-2 
loss 
est. 
-1 
+1 
+ 1 
+1 
-2 
+1 
anx-
let. 
+1 
+1 
+1 
+1 
+1 
-2 
dep­
ress 
+1 
+1 
+1 
•"•1 
+1 
-2 
irn 
tat. 
+1 
+1 
+ 1+2 
+1 
+1 
+1 
heal 
+1 
+1 
+ 1 
+1 
+ 1 
+1 
hear 
+1 
+1 
+1 
41 
+1 
-2 
smo­
king 
+1 
+4 
ab­
sent 
+ 1 
syst 
bp 
-1 
-4 
The f i g u r e i n d i c a t e s the most s i g n i f i c a n t c o n t r a s t , f o l l o w e d by a 
second f i g u r e i f more than one c o n t r a s t i s s i g n i f i c a n t (p - . 0 5 ) . 
+ or - i n d i c a t e s a p o s i t i v e or negat ive t - v a l u e . 
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'Real ly ' l inear are 41 out of the 52 relationships (79 %); exceptions to the rule 
were found in the relat ions of lack of part ic ipat ion with the s t ra ins , they show 
quadratic relations as we l l , and, inspecting the table ve r t i ca l l y , in the 
relat ions of the st ressfactors with lob d issat is fact ion, where various shapes 
are observed. 
5 .8 .4 Relations between stressfactors and stra ins for the sample middle 
managers. 
Table D.15a shows the result of the exploratory factor analysis (Joreskog and 
Sorbom, 1976b) on s t ressors reported by middle managers. 
F ive factors were ext racted, which were interpreted as fol lows. 
I . work load; I I . responsibi l i ty for persons; I I I . ambiguity and lack of 
support from the super ior , I V . lack of support from colleagues and others· 
and V . l i t t le responsibi l i ty for persons and ambiguity. 
Based on the factor loadings factor-scores were calculated which were then 
receded into five groups with equally spaced in terva ls . 
Again the calculated eta 's , when compared with the corresponding Pearson 
cor re la t ions , are higher; the mutual differences a r e , however, somewhat 
larger than observed unti l now (see table D.16). These larger differences 
may be seen w i t h , for instance, the relations between responsibi l i ty for 
persons and i r r i ta t ion ( r - - . 0 5 , eta = .23), and between the same s t ress -
factor and absenteeism (. 05 and .22, respect ively) . It is possible, however, 
that the larger differences are due to the smaller number of subjects, which 
may have res t r ic t ing effects on the total var iance. 
According to the analysis of variance (table D. Î7 ) 24 out of the 75 relations 
between stressfactors and strains for the sample middle managers are 
signif icant (pF ¿ .10, 33 %). 
The results of the a p r i o n contrast tests show that with middle managers too 
the number of ' rea l l y ' l inear relations is larger than without factoranalysis. 
14 out of 24 signif icant relationships are l inear (58 %). 
The results of the a p r i o n contrast tests (table D. 18) are summarized m 
table 5 . 8 . 4 . 
Deviations from l inear i ty are the relations.T ps of resoonsibihty for persons 
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t a b l e 5 . 8 . 4 S i g n i f i c a n t c o n t r a s t s i n the r e l a t i o n s between s t r e s s -
f a c t o r s and s t r a i n s . Sample middle managers (n = 160) . 
dep. 
indep. 
work 
load 
resp. 
persons 
support 
col.oth. 
ambi­
guity 
little 
resp. 
j.rel. 
thn. 
+-H4 
+1 
anx-
lec. 
+2 
+1 
+1 
dep­
ress 
+1 
+1 
+1 
-3 
1ΓΓ1 
tat. 
+1 
-4 
+1 
+1 
+2 
heal 
+1 
+1 
+1 
hear 
-2 
smo- ab-
kmg sent 
-2 +2 
+1 
días hrt. 
bp freq 
+1+2 
-4 +1 
The f j gu re i n d i c a t e s the most s i g n i f i c a n t c o n t r a s t , fo l lowed by a 
second f i g u r e i f more than one con t ras t i s s i g n i f i c a n t (p - . 0 5 ) . 
+ or - i nd i ca tes a p o s i t i v e or negat ive t - v a l u e . 
with the s t rams (two quadratic and one quart ic re lat ions) . 
5 . 8 .5 . Relations between stressfactors and st ramfactors for the total sample. 
Just as the s t ressors the strains were factor-analyzed as well (see table D. I l b ) . 
Six factors were extracted for the total sample, interpreted as follows 
I . psychological complaints; I I . bloodpressure; I I I . psychosomatic complaints; 
IV . loss of self-esteem; V . anxiety, and VI . smoking. 
Pearson corre lat ions and eta's d i f fer only s l ight ly from each other; larger 
differences were not found (table D.19). 
Analysis of variance (table D.20) shows that 28 out of the 36 possible re la t ion-
ships (78 %) are signif icant (pF ¿ .10). A rather large number when compared 
with the preceding paragraphs. 
The trend observed from paragraph 5 .8 .3 onward, namely the number of l inear 
relations increasing sharply when the s t ressors are factoranalyzed, continues 
when strains are factoranalyzed as we l l . Out of the 28 signif icant relat ions 
23 (82 %) appear to be l inear . 
A summary of the contrast tests is given m table 5 . 8 . 5 , more detai ls may be 
found m table D.21 . 
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t ab le 5 .8 .5 S i g n i f i c a n t con t ras ts in the r e l a t i o n s between s t r e s s -
f a c t o r s and s t r a i n f a c t o r s . To ta l sample (n = 578) . 
dep. 
indep. 
work 
load 
support 
sup.col. 
lack of 
partie. 
ambi-
guity 
support 
oth.col. 
resp. 
pensons 
psychol 
compi. 
+1 
+1 
-2 
+1 
+1 
+1 
blood 
press. 
+4 
psycho-
som.c. 
+1 
+1 
-2 
+1 
+1 
+1 
1 
s 
oss of 
-est. 
-1 
+1 
+1 
+1 
+1 
+1 
anxie 
-1 
-1 
+2 
-1 
-1 
-1 
ty smoking 
+4 
-1 
-1 
The f i g u r e i nd i ca tes the most s i g n i f i c a n t con t ras t (p ^ . 0 5 ) . 
+ or - i nd i ca tes a p o s i t i v e or negat ive t - v a l u e . 
Just as in paragraph 5 .8 .3 the relations between lack of part ic ipat ion and the 
st ra infactors are the ones deviating from l inear i ty . 
5 .8 .6 Relations between stressfactors a id strainTactors for the sample 
middle managers. 
The seven factors extracted (Exploratory Factor Analysis Programme by 
Jöreskog and Sörbom, 1976 b, see table D.15b) from the stra ins the middle 
managers reported were interpreted as fol lows: 
I . anxiety; I I . obesity; I I I . depression and i r r i t a t i on ; IV . bloodpressure; 
V. psychosomatic complaints and absenteeism; VI . loss of self-esteem and 
job dissat isfact ion; and V I I . smoking. 
The dif ference between Pearson correlat ions and eta's is with middle managers 
again larger than with the total sample. This eTfect might again be due to the 
fact that with a smaller number of subjects the total variance is res t r i c ted . 
So here some larger dif ferences are found. See, for instance, the relations 
between the stressfactor l i t t le responsibi l i ty for persons and ambiguity and 
the stra infactor depression and i r r i ta t ion (r = .00, eta = .31). 
Fourteen of the 35 relat ionships (40 %) are signif icant (pF ^ .10, analysis of 
var iance, table D.23). 
According to the a p r i o r i contrast tests eight of these fourteen (57 %) are 
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' rea l l y ' l inear: only the l inear trend-component is signif icant (table D.24) . 
In summary these relat ions are mentioned in table 5 . 8 . 6 . 
t ab le 5 .8 .6 S i g n i f i c a n t con t ras ts in the r e l a t i o n s between s t r e s s -
f a c t o r s and s t r a i n f a c t o r s . Sample middle managers (n = 160) . 
dep. 
indep. 
work 
load 
resp. 
persons 
support 
col.oth. 
ambi-
guity 
little 
resp. 
anxiety 
+2 
-4 
+1 
+1 
-3 
depress 
irritât 
+1 
+1 
+ l 
-3 
psycho-
som.c. 
+1+2 
+1 
+1 
loss of 
s.est. 
+1 
+1 
The f i g u r e i nd i ca tes the most s i g n i f i c a n t c o n t r a s t , 
f o l l owed by a second f i g u r e i f more than one con t ras t 
i s s i g n i f i c a n t (p ^ . 0 5 ) . + or - i nd i ca tes a p o s i t i v e 
or negat ive t - v a l u e . 
Just l ike in paragraph 5 .8 .4 the relations with ( l i t t le) responsibi l i ty for 
persons are the ones most deviating from l inear i ty (cubic curves) . 
5 .8.7 Relations between s t ra ins for the total sample. 
Table D.25 shows the group-means for the relat ions between dependent and 
independent s t ra ins . The independent strains were recoded into groups with 
equally spaced in te rva ls . 
The strains were c lassi f ied into dependent and independent ones, based on the 
idea of a sequence, re fe r red to in paragraph 1 . 3 , and f i r s t published by French 
and Caplan (1972, p. 33) and Caplan et a l . (1975). 
In the next chapter we w i l l re turn to this subject in ful l de ta i l . 
The basic data, to be elaborated in that chapter, w i l l be dealt wi th here , 
because they f i t in the set up of this chapter. 
Comparing Pearson corre lat ions and eta's fo r these relat ions between s t ra ins , 
it appears that the e ta 's , as was expected, almost always are somewhat higher, 
while in only a l imited number of cases they are equal (see table D.26) . 
From the analysis of variance (table D.27) it appears that 26 out of the 87 
107 
studied relat ionships (30 %) satisfy the c r i t e r i on pF ¿ . 10. 
Out of these 26 relat ionships only eight (31 %) are ' rea l l y 1 l inear: only the 
l inear trend-component is s igni f icant . 
Herewi th we return to the lower percentages l inear relat ionships as Found in 
the relat ions between st ressors and s t ra ins , before the application of 
factoranalysis (as in the paragraphs 5.8.1 and 5.Θ.2). 
Table D.28 contains the results of the a p r i o r i contrast t e s t s , table 5.8.7 
summarizes the r e s u l t s . 
t a b l e 5 . 8 . 7 S i g n i f i c a n t c o n t r a s t s i n the r e l a t i o n s between s t r a i n s . 
T o t a l sample (n = 578). 
dep. 
indep. 
job 
dissat 
job-rel. 
threat 
loss of 
s.-est. 
anxiety 
depress 
irritât 
health 
heart 
anx-
iety 
-2-1 
-2+1 
-2 
XX 
XX 
XX 
XX 
XX 
de-
press 
-2-1 
-2+1 
-2 
XX 
XX 
XX 
XX 
XX 
irri-
tât 
+1 
+1 
XX 
XX 
XX 
XX 
XX 
heal 
+4 
-2 
+1 
+1 
+1 
XX 
XX 
heart 
-2-1 
-2 
+ 1 
-2 
+1 
XX 
XX 
ab-
sent 
+3 
-4 
-2 
+1 
syst. 
bp 
+4 
heart 
f req. 
44 
+3 
obe-
sity 
тЗ 
The f i g u r e i n d i c a t e s the most s i g n i f i c a n t c o n t r a s t , f o l l o w e d by a 
second f i g u r e i f more than one c o n t r a s t i s s i g n i f i c a n t (p ^ . 0 5 ) . 
+ or - i n d i c a t e s a p o s i t i v e or negative t - v a l u e ; xx t h a t the r e l a t i o n ­
s h i p has not been t e s t e d i n the framework o f the sequence i d e a . 
5 . 8 . 8 Relations between stra ins for the sample middle managers. 
For middle managers the stra ins were also c l a s s i f i e d into dependent and i n ­
dependent s t r a i n s . This c lassif icat ion gives, as far as group means are con­
c e r n e d , the p icture of table D.29. The receded stra ins that were treated as 
independent variables are placed in the headings of the table. 
A comparison of Pearson correlat ions and eta's br ings the usual result (see 
table D.30). In most cases eta's are higher than Pearson c o r r e l a t i o n s , with 
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the exception of a few relat ionships, in which both are equal . 
Again the datum that with middle managers the dif ferences are greater than for 
the total sample can be observed. Just as in preceding paragraphs this 
difference may be due to the number of subjects. Being smal ler , it may have 
its effects on the total var iance. 
The analysis of var iance (table D .3 i ) shows that 26 out of the 87 relat ionships 
(30 %) possess F-va/ues signif icant at the ten percent leve l . 
Testing these relat ionships with a p r i o r i cont rasts , only one out of the 26 
relationships (4 %) appears to be ' rea l l y ' l i near . This is the smallest number 
found in all tests done in this study. The l inear component is the most important 
one in ten other re lat ions: they do however show a signif icant curv i l i near com-
ponent too. This is mainly the cubic one (38 %). 
In table 5 .8 .8 the contrast tests are summarized. For a complete account the 
reader is re fe r red to table D.32. 
t ab le 5 .8 .8 S i g n i f i c a n t con t ras ts i n the r e l a t i o n s between s t r a i n s . 
Sample middle managers (n = 160). 
dep. 
indep. 
job 
dissat 
job rel. 
threat 
loss of 
s.-est. 
anxiety 
depress 
irritât 
health 
heart 
smoking 
ab-
sent 
anx-
iety 
-2-1 
-2-1 
XX 
XX 
XX 
XX 
XX 
XX 
XX 
dep-
ress 
-2-1 
-2 
-1+3 
XX 
XX 
XX 
XX 
XX 
XX 
XX 
1ГГ1 
tat. 
-2 
XX 
XX 
XX 
XX 
XX 
XX 
XX 
heal 
-2-1 
-2 
-3-1 
-1-3 
XX 
XX 
XX 
XX 
hear 
-2 
-3-2 
-1-3 
+3 
XX 
XX 
XX 
XX 
ab­
sent 
-3-2 
+1-3 
+1 
XX 
XX 
syst 
bp 
-1+3 
días 
bp 
-1-гЗ 
-3 
hear 
f req 
-1-2 
+1+2 
cho-
lest 
+3 
-1-2 
+2+1 
obe­
sity 
-I+3 
The f i g u r e i n d i c a t e s the most s i g n i f i c a n t c o n t r a s t , f o l l o w e d by a 
second f i g u r e i f more than one c o n t r a s t i s s i g n i f i c a n t (p ¿ . 0 5 ) . 
+ or - i n d i c a t e s a p o s i t i v e or negat ive t - v a l u e ; xx t ha t the r e l a t i o n -
ship has not been tes ted in the framework o f the sequence-idea. 
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It appears from this table that with middle managers the contrasts behave more 
consistently than with the total sample in the preceding paragraph. The 
relat ions of job dissat isfact ion and job-related threat as independent v a r i a ­
bles with the psychological and psychosomatic complaints (health and heart) 
show a signif icant quadratic trend-component. The relat ions of anxiety as 
independent var iable with the psychosomatic complaints and absenteeism are 
cubic wi th an important quadratic component. 
5 . 8 . 9 Relations between stra infactors for the total sample. 
In this and the next paragraph the same procedure is used as in the two p r e ­
ceding ones, with the stra ins once again substituted by the ear l ier described 
s t ra infactors (see paragraphs 5.8.3 and 5 . 8 . 5 ) . 
Comparing Pearson corre lat ions and eta 's, the eta's again are in general 
higher than the c o r r e l a t i o n s . This comparison may be found in table D.33. 
The analysis of variance (table D.34) renders ten out of 18 (56 %) signif icant 
re lat ionships. Only those relationships were considered which f i t the idea of a 
sequence in the s t r a i n s . 
The contrast tests (table D.35) show that out of these ten significant r e l a t i o n ­
ships only two (20 %) are l inear, ι . e . , only the l inear component is signif icant 
(p * .05). Table 5.8.9 (with relationships according to the sequence only) 
shows that the relat ionships of the independent s t ra infactors with psychosomatic 
complaints are rather complex: a l l signif icant relat ionships are quart ic . 
t a b l e 5.8.9 S i g n i f i c a n t c o n t r a s t s i n the r e l a t i o n s between s t r a i n -
f a c t o r s . T o t a l sample (n = 5 7 8 ) . 
dep. 
indep. 
psychol. 
compi. 
psycho-
som.c • 
loss of 
s.est. 
anxiety 
smoking 
psychol. 
compi. 
XX 
+1+3 
-2+1 
-1 
XX 
blood-
pressure 
+2 
psycho-
som.c. 
+4 
XX 
+4 
+4 
XX 
anxiety 
+1 
-1-3 
-4 
XX 
XX 
The f i g u r e i n d i c a t e s the most s i g n i f i c a n t c o n t r a s t , f o l l o w e d by a 
second f i g u r e i f more than one c o n t r a s t i s s i g n i f i c a n t (ρ ί . 0 5 ) . 
+ or - i n d i c a t e s a p o s i t i v e or negative t - v a l u e ; xx t h a t the r e l a t i o n ­
ship has not been t e s t e d i n the framework of the sequence-idea. 
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5.8.10 Relations between st ramfactors for the sample middle managers. 
The comparison between Pearson's г and eta's (table D.36) again gives 
consistently higher e t a ' s . 
Ten out of the 23 possible relat ions a r e , according to the analysis of var iance 
(see table D.37), s igni f icant. Only relat ions f i t t i n g the sequence-idea were 
considered. 
We see that, using the a p r i o n contrast test (table D.38) six of these ten 
relations (60 "lo) are ' r e a l l y ' l inear, two are l inear with a signif icant cubic 
component and two are c u r v i l i n e a r only. It is notable that the re lat ions of 
the factor loss of self-esteem with the other s t ramfactors are l inear . 
The contrasts a r e summarized in table 5 . 8 . 1 0 . 
t a b l e 5.8.10 S i g n i f i c a n t c o n t r a s t s in the r e l a t i o n s between s t r a i n -
f a c t o r s . Sample middle managers (n = 160) . 
dep. 
indep. 
anxiety 
depress 
irritât 
psycho-
som.c. 
loss of 
s.-est. 
anxiety 
XX 
+1 
+1+3 
+1 
depress blood-
irntat press. 
+1 +4 
XX 
+1+3 
+1 
psycho-
som.c. 
+1 
XX 
+1 
smoking 
-2 
The f i g u r e i nd i ca tes the most s i g n i f i c a n t c o n t r a s t , 
fo l l owed by a second f i g u r e i f more than one c o n t r a s t 
i s s i g n i f i c a n t (p - . 0 5 ) . + or - i n d i c a t e s a p o s i t i v e 
or negat ive t - v a l u e ; xx t h a t the r e l a t i o n s h i p has not 
been tes ted i n the framework o f the sequence- idea. 
5.9 Summary. 
The picture emerging from the preceding paragraphs may be rather confusing, 
containing, as they do, an abundancy of data on relat ions al l or not being 
l inear. 
Because it is very di f f icul t to create a clear summary from this confusing 
picture we have t r ied to approach the various types of curves in 
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an other way. We have been looking into the shape the curve actually follows 
when plotted graphica l ly , especially for those relat ionships which, in relat ion 
to the contrasts tested, show multiple s igni f icances. It then appears that the 
result of a re lat ion with mult iple significances may be exactly the same as the 
plot of a relat ionship wi th a single signif icance: the curve of the relation w i t h , 
for instance, signif icant contrasts -2-1-3-4 (in that o r d e r ) is equal to the one 
where only c o n t r a s t + 1 is s igni f icant, i . e . , a s t r a i g h t , r i s i n g , l ine. A resu l t , 
that was not obvious in advance. O r , to give yet another example, the r i s i n g 
J - c u r v e w i l l not only be found when contrast +2 is s ign i f icant , but also with 
the contrasts +1+2, +1-2+3, and - 1 - 2 . 
The shape of the curve is most clear when only one contrast is significant 
(p •£ .05), while the other contrasts are highly non-signi f icant. In that case 
a posi t ive l inear contrast resul ts in a c lear monotonously r i s i n g curve, a 
negative l inear contrast in a monotonously decl in ing c u r v e . In the same way, 
a posi t ive quadratic contrast gives a r i s i n g J - c u r v e , and a negative quadratic 
contrast an inverted U-curve. 
The re lat ions become more complex when more contrasts are s ignif icant, o r 
when, apart from the one signif icant contrast , one o r more other contrasts 
show t-values with a signif icance level very close to the chosen level ( i . e . 
ρ ^ . 0 5 ) , such a s , per example, ρ = .06 or . 0 7 . 
As has been said above, the result may be a curve that cannot be deduced 
d i r e c t l y from the given contrasts. 
T h e r e f o r e , we wi l l start from the curve's shape, and not p r i m a r i l y from the 
nature of the contrast , in the fol lowing d iscuss ion. 
This does not mean, however, as may be c lear by now, that a l l those relat ions 
which show, for instance, l inear curve-shapes, may be considered to be 
l inear . They mi^nt as well be non-l inear with a contrast configuration 
resu l t in g in a l inear shape. This then ought to have consequences regarding 
the methods of analysis to be used. 
Apart from middle managers and the total sample, the fol lowing discussion 
includes the samples s u p e r v i s o r s , w o r k e r s , and technical staff specia l ists. 
However, f o r the latter three samples no special tables w i l l be presented. 
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5.9.1 Relations between st ressors and s t ra ins . 
Linearly r i s ing re la t ions. 
In our research many l inearly r is ing relat ions were found, very s imi lar to 
the monotonously r i s ing curve shown in f i g . 5 . 3 . 1 . 
In these relat ionships the experienced amount of s t ressor is (more or less) 
proport ional to the experienced amount of s t ra in : l i t t le lack of support from the 
immediate super ior is attended by few feelings of depression, an average lack 
of support by an average amount of depression and much lack of support by 
much depression. 
With the total sample this type of relation is mainly found in the relat ionships 
of the s t ressors with the psychological s t ra ins job d issat is fact ion, job- re la ted 
threat, loss of sel f -esteem, anxiety, depression, and i r r i t a t i o n , and with the 
psychosomatic complaints, regarding general heal th. Exceptions among the 
st ressors are responsibi l i ty for persons and work load, they do not show any 
relations of this type; and tension in relat ions to super ior and subordinates, 
which only shows two relations of this type (with depression and i r r i t a t i on ) , 
just like ambiguity (with job-related threat and i r r i t a t i on ) , and lack of p a r t i c i -
pation (with loss of self-esteem and absenteeism). 
The st ressor lack of support from colleagues has, apart from those with the 
psychological s t ra ins and the psychosomatic complaints regarding general 
health, l inear ly r i s ing relat ions with absenteeism and diastol ic bloodpressure 
as wel l ; and lack of support from others at work does show these relat ions 
with psychosomatic complaints concerning the hear t , with smoking, and with 
absenteeism. 
With middle managers this l inear curve shape is found in the relat ions of ro le 
ambiguity with anxiety and health, of responsibi l i ty for persons with cholester -
o l leve l , of work load with diastolic b loodpressure, of underut i l isat ion of sk i l l s 
and abi l i t ies with job-re lated threat and i r r i t a t i on ; in the relat ions of tension 
in the contact with other departments and lack of support from colleagues with 
job-re lated threat , of lack of part ic ipat ion with anxiety, of lack of support 
from the super ior wi th depression and i r r i t a t i o n , and, f ina l l y , of job future 
ambiguity with job- re la ted threat, anxiety, depression, heal th, and cholester-
o l leve l . 
Supervisors show these curves notably in the relat ions of tensions in the 
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contact with other departments (with job d issat is fact ion, anxiety, depression, 
and health) and lack of support from the super ior (with loss of sel f-esteem, 
anxiety, depression, and i r r i t a t i on ) . 
Moreover, they appear in the relations of underut i l isat ion of sk i l ls and abi l i t ies, 
of lack of par t ic ipat ion, and job future ambiguity with job dissat isfact ion; in the 
relat ions of role ambiguity, ro le confl ict and lack of support from colleagues 
with job- re la ted threat; of lack of part ic ipat ion with loss of self-esteem and 
smoking; and of lack of support from colleagues and job future ambiguity with 
i r r i t a t i o n . 
With workers this type of re lat ion is found with job future ambiguity with loss 
of sel f -esteem, depression and i r r i t a t i on , in the relat ions of work load with 
job- re la ted threat , anxiety and depression, of lack of part ic ipat ion with job 
dissat isfact ion and loss of self-esteem. Fur ther in the relat ions of tension 
in the contacts with other departments with i r r i t a t i on and psychosomatic com-
plaints concerning general heal th, and in the relat ion of ro le ambiguity with 
loss of sel f -esteem. 
Technical staff spec ia l is ts , f i na l l y , show this curve type in the relations of 
ro le confl ict with job- re la ted threat and health, of lack of support from the 
super ior with anxiety, and from the colleagues with job dissat isfact ion and 
anxiety, and in the re lat ion of job future ambiguity with depression. 
Thus, it appears that the most 'stable' l inear ly r i s i ng re la t ions, observed 
with at least three of the f ive samples, are found in the relat ions of tensions 
in contacts with other departments with loss of sel f -esteem, of lack of support 
from the superior with anxiety, depression and i r r i t a t i o n , of lack of support 
from the colleagues with job-re lated threat and of job future ambiguity with 
depression. 
Linearly decl ining re la t ions . 
In l inear ly decl ining relat ions (an example was shown in f i g . 5.3.2) the 
experienced amount of s t ressor is inversely proport ional to the amount of 
s t r a i n . This may be observed with the st ressor responsibi l i ty for persons in 
its relat ions with the st ra ins and in the relations of the st ressors with sys -
tol ic b loodpressure. 
With the total sample this type of curve can be seen in the relat ion of responsi -
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bi l i ty for persons wi th job dissat isfact ion, loss of sel f -esteem, and anxiety; 
of work load with job dissatisfact ion and loss of self-esteem; and of ro le 
conf l ic t , lack of support from others at work and job future ambiguity with 
systolic b loodpressure. 
This means that, for instance, an increase in the amount of responsib i l i ty for 
persons one experiences may be accompanied by a decrease of job d i ssa t i s -
faction; the more respons ib i l i t y , the more sat isf ied with the job. 
The only l inear ly decl in ing relationship for middle managers is the one between 
work load and loss of self-esteem; and for workers the one between work load 
and systol ic b loodpressure. 
The majority of this type of relations was observed in the sample superv iso rs . 
Responsibil ity fo r persons shows this curve-type in its relat ions wi th job 
dissat isfact ion, job- re la ted threat , loss of sel f-esteem, anxiety, depress ion, 
heart , and absenteeism, and job future ambiguity with systol ic b loodpressure. 
F inal ly , technical staff special ists have this decl ining curve in the re lat ions 
of role ambiguity and ro le confl ict with obesity; of responsibi l i ty for persons 
with loss of sel f -esteem, and of work load with loss of self-esteem and 
heartfrequency. 
The most stable l inear ly decl in ing relat ions are thus seen in the re lat ions of 
responsibi l i ty for persons and work load on the one, and loss of self-esteem 
on the other hand. 
Rismg J -cu rves . 
Rising J -cu rves , as depicted in f ig . 5 .4 .1 , are more or less related to the 
l inearly r i s ing cu rves , but for a less fast increase in the beginning: an i n -
crease in the experienced amount of s t ressor i s , in i t ia l l y , connected with a 
rather s low, but later on faster running increase in the amount of s t r a i n . 
This relation-type may, as far as the total sample is concerned, be observed 
in the relations of ro le ambiguity and work load with the psychological and 
psychosomatic s t ra ins ; and in the relations of tensions in the contact wi th 
other departments and job future ambiguity with i r r i t a t i on ; in the relat ions 
of lack of par t ic ipat ion with job dissatisfact ion and of ro le confl ict wi th j o b -
related threat . 
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With middle managers this relat ion-type is observed in the relations of work 
load, tension in the contact with other departments and role confl ict with 
anxiety , depression, and i r r i t a t i o n . Besides, with tension in the contact with 
other departments also with psychosomatic complaints concerning general 
health and with role confl ict also with job- re la ted threat . 
Moreover , it can be observed in the relat ions of ro le ambiguity with i r r i t a t i o n , 
and of job future ambiguity wi th diastol ic b loodpressure. 
In the sample supervisors the r is ing J-curves can p r imar i l y be met in the 
re lat ions of role confl ict (with job dissat isfact ion, anxiety, depression, 
i r r i t a t i o n , and psychosomatic complaints, both health and heart) and, with the 
la t ter two s t ra ins , also of lack of support from super ior and colleagues. 
Moreover, only with health complaints in relat ion to lack of support from 
w i fe , f r iends and re la t ives , and to job future ambiguity; and in the relations 
of lack of support from colleagues and others at work wi th anxiety and 
depression. Role ambiguity shows this curve-type in relat ion with loss of 
sel f -esteem, and work load with anxiety and i r r i t a t i o n . 
The p ic ture for the sample workers is less c lea r . R is ing J-curves are observed 
in the relat ions of role ambiguity with job dissat isfact ion and job-related threat . 
The lat ter s t ra in is in the same way connected to lack of support from colleagues 
together with depression. The relations of work load wi th i r r i t a t i on , of work 
load and lack of support from wi fe , f r iendsand relat ives with absenteeism, of 
lack of support from the super ior with loss of self-esteem and from others at 
work with diastol ic bloodpressure are of the J -curve type as we l l . 
With technical staff special ists we observed this curve in the relations of ro le 
ambiguity with job-re lated threat and loss of sel f -esteem, of work load and 
lack of support from w i fe , fr iends and relat ives wi th health-related psycho-
somatic complaints and of lack of support from the super ior with smoking. 
I f we look at those combinations of variables which show the same shape in 
three o r more groups, just as we did above, the r i s i ng J-curve appears to be 
stable in the relat ions of ro le ambiguity with loss of sel f-esteem, and of work 
load wi th anxiety and i r r i t a t i o n . 
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Rising inverted J - c u r v e . 
This rare type, f i r s t presented in f i g . 5 . 4 . 4 , indicates that an increase in the 
amount of s t ressor is coupled with an , in i t ia l ly fas t , but later s lower increase 
in the amount of s t ra in experienced. 
In the total sample we observe this curve-type in the relat ions of work load 
with i r r i t a t i o n , of tension in relat ions with super ior and subordinates with 
systol ic b loodpressure, of lack of support from the super ior with loss of se l f -
esteem and of job future ambiguity with job- re la ted threat . 
Middle managers show this curve in the relat ion between lack of support from 
others at work and i r r i t a t i on only . With supervisors and workers it was not 
observed at a l l . 
With technical staff special ists the r i s ing inverted J-curve was found in the 
relations of role ambiguity with anxiety, of work load with i r r i t a t i o n , of role 
confl ict with depression, and of job future ambiguity with job-re lated threat . 
None of these var iab le -pa i rs could be found to exist for this curve- type in 
three or more groups of respondents. 
A s impl i f icat ion. 
Although of course dif ferences exist between r i s ing l inear curves on the one, 
and r is ing J-curves and r is ing inverted J-curves on the other hand, there is 
also agreement between them that migfit make it possible to simplify the p i c tu re . 
We might, wi th some loss of information, say that the effect of these curves i s , 
roughly, comparable: an increase in the amount of s t ressor goes with a , more 
or less fast , increase in the amount of s t r a i n . Combining, from this point of 
v iew, the three types into one, and including only those var iable pa i rs which 
show this 's impl i f ied ' relat ion in at least three groups of respondents, we get 
the picture of table 5 . 9 . 1 . 
I t appears from this table that the 's impl i f ied' relat ion is present in the 
relations of s t ressors wi th the psychological s t ra ins , in par t i cu la r with 
job-re lated threat and anxiety, depression and i r r i t a t i o n , and with psycho-
somatic complaints concerning general heal th. 
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table 5.9.1 A combination of linearly rising, rising J- and inverted 
rising J-curves in at least three samples of respondents 
m the relations between stressors and strains. 
role ambiguity 
work load 
tens.dept. 
lack partie. 
role conflict 
j.fut.ambig. 
support sup. 
support col. 
support wife 
job- j. rel loss anx- dep- irn- health 
diss.threat s.-est lety ress tat. 
+ + 
+
 χ
 + 
+ + + + 
+ + 
+ + + + + 
+ + + + 
+ + + -
+ + + 
+ 
U-curve. 
The U-type r e l a t i o n , as shown in f i g . 5 . 5 . 1 , is above al l to be seen with the 
sample of w o r k e r s , in p a r t i c u l a r m the relat ionships of ro le c o n f l i c t , and, to 
a somewhat lesser degree, lack of support from col leagues and wife with a 
number of s t r a m s . 
This curve-type indicates that an average amount of s t r e s s o r , for instance, 
role c o n f l i c t , is a l l ied to a small quantity of s t r a i n , such as anxiety. Both 
l i t t le and much role c o n f l i c t , on the c o n t r a r y , are attended with much anxiety. 
It appears that this curve-type, upon further considerat ion, with the total 
sample only is found in the relat ion of underut i l isat ion of s k i l l s and abi l i t ies 
and smoking; and with the sample middle managers in the relat ion of lack of 
support from w i f e , fr iends and relat ives with d iastol ic bloodpressure. 
With superv isors it can be observed m the relat ions of r o l e ambiguity and 
depression, and of tension in the relations with s u p e r i o r and subordinates 
and systol ic and diastol ic bloodpressures. 
The technical staff special ists show U-curves m their relat ions of lack of 
part ic ipat ion with job-re lated threat and lack of support from w i f e , f r iends 
and re lat ives wi th job d issat isfact ion. 
As said above, the workers show the most of these r e l a t i o n s . There are the 
relat ions of role confl ict with job-related t h r e a t , loss of self-esteem, anxiety, 
depression, i r r i t a t i o n , systol ic and diastol ic bloodpressures and c h o l e s t e r o l -
level; of lack of support from colleagues with loss of self-esteem, smoking 
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and obesity; of lack of support from others at work with loss of self-esteem; 
of lack of support from w i fe , f r iends and relat ives with depression, i r r i t a t i on 
and general health complaints; and in the relat ions of job future ambiguity 
with job d issat is fact ion. 
The U-curve was observed in none of the above mentioned relat ionships for 
more than one group of respondents. 
Inverted U-curve . 
The inverted U-curve , in which an average quantity of s t ressor coincides 
with a large amount of s t r a i n , while small as well as large quantit ies of 
stressor correspond with smaller amounts of s t r a i n , is given in f i g . 5 . 5 . 3 . 
It can be observed that, just as with the U-curves, the various groups of 
respondents act rather individually; there is no case in which three or more 
groups show inverted U 's . 
The total sample shows the inverted U-curve in the relations of lack of support 
from the super ior wi th job dissatisfact ion and heal th, of underut i l isat ion of 
sk i l l s and abi l i t ies wi th job-re lated threat , of tensions in the contact with 
other departments and job future ambiguity with heal th, of lack of part ic ipat ion 
with anxiety, of ro le confl ict wi th depression, and of lack of support from 
wi fe , f r iends and re lat ives with smoking. 
With middle managers this type is present in the s t ressor -s t ra in combinations 
role ambiguity - job d issat is fact ion, - job-re lated threat and - depression, 
in tensions in the contact with other departments - heart , in lack of support 
from the super ior - job d issat is fact ion, in lack of support from colleagues -
depression, - i r r i t a t i o n , and - absenteeism, in lack of support from others at 
work - job-re lated threat , - depression, - heal th, and - smoking, and in the 
combination job future ambiguity - absenteeism. 
With superv isors the inverted U was found in the relat ions of role ambiguity 
with anxiety, heal th , and hear t , and lack of support from others at work with 
health and heart too. Moreover, it was observed in the relations of under-
ut i l isat ion of sk i l l s and abi l i t ies and tension in the contacts with other depar t -
ments with job- re la ted threat , and lack of support from colleagues with loss 
of sel f -esteem. 
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The workers show it in the relat ions of tensions in the relat ions with superior 
and subordinates with diastol ic bloodpressure, of lack of part ic ipat ion with 
job- re la ted threat and diastol ic bloodpressure, and of lack of support from the 
super ior with job-re lated threat . 
And, f ina l l y , wi th technical staff specialists the inverted U-re lat ion may be 
observed in the relat ionships of role confl ict with smoking, of lack of support 
from the super ior with job-re lated threat and depression and also of lack of 
support from colleagues with depression. 
Cubic and quart ic curves . 
Consistent cubic and quart ic curves (drawn in f i g . 5 .6 .1 and 5 . 6 . 2 , respect i -
ve ly) , of which it was said ear l ie r that theoret ical ly they could only very hard 
or even not at all be explained, were not found. 
These types of relat ionships were seen mainly with workers (nine in total) . 
We might say that the s t ressor 'tension in relat ions with superior and sub-
ordinates' in par t icu lar ' e l i c i t s ' these curves. This may be due to the dual 
character of the question concerned. It deals with the relat ionships of the 
respondent with his immediate superior (concerning how he gets about with 
the respondent) as well as with his subordinates (in which the way of acting 
by the respondent himself is asked fo r ) . In another publ ication (Reiche and 
Van Di jkhuizen, 1980) we have said that because of this dual character both 
items should no longer be considered as belonging to one scale, but as separate 
var iab les. 
5 .9 .2 Relations between s t ra ins . 
The relat ions between st ra ins have been subject of the same type of research 
as in the preceding paragraphs with the relat ions between st ressors and 
s t ra ins . In the fol lowing we wi l l give a rough summary of the curve-types 
found in the relations between the s t ra ins . In the next chapter, dealing with 
the sequence within the s t ra ins , we wi l l re turn to this subject. 
We started from the already ear l ie r used 'stable' re lat ionships: three or more 
of the f ive groups should show ident ical , o r , as with the 's impl i f ied ' re la t ion-
ships, at least very s im i la r , types of re la t ions. 
In table 5.9.2 the rçsul ts are shown. The slants indicate the 's impl i f ied' 
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r is ing relat ionships (they are not per sé l inear; on the con t ra ry , most of them 
are J-shaped ! ) ; the inverted U's the inverted U-curve . 
tab le 5 .9 .2 Summary o f the r e s u l t s o f the research i n t o r e l a t i o n s 
between s t r a i n s : r e l a t i o n - t y p e s found i n th ree or more 
of the groups o f respondents. 
job dissatisfaction 
job-related threat 
loss self-esteem 
anxiety 
depression 
health 
anxiety depress 
Л Л 
/ / 
/ 
irritât 
/ 
health 
/ 
/ 
heart 
Л 
/ 
/ 
absent. 
/ 
/ i n d i c a t e s r i s i n g l i n e a r , r i s i n g J - , or r i s i n g i n v e r t e d J - c u r v e s . 
Л i n d i c a t e s an i n v e r t e d U-curve. 
It appears that the signif icant relationships of job dissat isfact ion as indepen­
dent variable wi th the strains anxiety, depression, and health are of the 
inverted U-type; the other significant relationships al l are r i s i n g ones. 
5.9.3 Relations between stressfactors and s t r a i n s , and s t r a i n f a c t o r s . 
When working at f a c t o r - l e v e l , that i s , working with factor-scores instead of 
with sumscores, the relations between strains s t i l l are mainly non-l inear 
(tested with the total sample and the sample middle managers on ly) . With middle 
managers more l inear i ty is found than with the total sample (60 % ) , but one has 
to bear in mind that this percentage is made up of six out of ten re la t ions. And 
then capital iz ing on chance fluctuations is by no means imaginary. 
When factoranalyzing the stressors we do get a di f ferent p i c t u r e . With relat ions 
between stressfactors and strains (the latter in scale scores) as well as 
between stressfactors and strainfactors the number of l inear relat ions r ises 
sharply. With the total sample the percentage is about eighty, with the sample 
middle managers about s i x t y . 
Moreover, both types of relat ions in both samples hardly show multiple 
significances ( i . e . , in most cases only one contrast is s igni f icant) . 
In the total sample the relationships of lack of p a r t i c i p a t i o n , scale o r f a c t o r , 
with the stra ins and the strainfactors deviate from this general p i c t u r e ; rather 
a lot of quadratic relat ions may be seen. 
With middle managers the same happens regarding responsibi l i ty for persons, 
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be it that these relat ionships may be quadratic, cubic, and/or quar t ic . 
5.10 Conclusions. 
In chapter 2 we asked ourselves whether the relat ions between stressors and 
strains are l inear o r non- l inear , or a combination thereof. And further 
whether, should we find cu rv i lmean ty , it would be possible and desirable to 
find such a transformation that, when applied, the real strength of the 
relat ionship could be ref lected more accurately than with the use of l inear 
techniques of analysis alone. 
The f i rs t part of this question can be answered immediately af ter the p r e -
ceding paragraphs. 
Working at scale leve l , wi th stressors as well as with s t ra ins , a relat ively 
small percentage of the relat ionships appears to be ' rea l l y ' l inear, which in 
this study means that m the a p r i o n contrast tests the l inear component 
only is signif icant (pt - .05) . 
The same applies for the total sample as well as for the var ious subsamples. 
The large number of mult iple signif icances (more than one contrast is s i gn i f i -
cant) is remarkable too· often at least two components are signif icant 
This result means that applying l inear techniques only in any way means 
neglecting one of those components. And, when the l inear component is not 
s igni f icant , even neglectmgboth components. 
Working on the same leve l , that of the scales, but between s t ra ins , the results 
are comparable to what was said above. Here too l i t t le l inear i ty is found and 
no clear trends could be shown in the relationships between independent and 
dependent s t ra ins . 
In the total sample the mult iple significances are about equal m quantity as 
the single signif icances (in which only one component is s igni f icant) . 
In the subsamples, on the other hand, more mult iple signif icances were found. 
These results show that only some of the relations between stressors and 
strains are true l inear re la t ions , and that most relat ions are either non-l inear 
or show a combination of l inear and non-l inear components. 
Thus, it wi l l be true that m almost all cases the strengths of the relat ionships 
wi l l be underestimated by the use of l inear techniques of analysis. 
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The second part of the question asked about possible t ransformat ions. 
In the beginning of this study we had the idea toestimate parameters in o rder 
to describe the various curves , part ing from the resul ts of the a p r i o r i 
contrast tests. Such a procedure i s , as far as we can see now, not avai lable 
at the moment, however. At Nijmegen Universi ty work is being done to develop 
transformation-methods l ike the one we needed, but they were at the time of 
this study, not 'opera t iona l ' . 
The remaining method then would be curv i l inear multiple regression analys is . 
But in this technique the estimation of the parameters (per example, the b in 
2 
the formula for a J -cu rve : y = bx ) is at the best based on an 'educated guess' . 
In any way, the resul ts of the analysis of variance with a p r i o r i contrasts 
cannot be used he re . 
Another approach to this problem emerged more or less as a surpr ise from 
the resu l ts . I t appears that if s t ressors , and, if des i red , st ra ins too ( a l -
though the latter add l i t t le extra information) are factoranalyzed (exploratory 
factor analysis programme, Jöreskog and Sörbom, 1976b), the relat ionships 
are l inearized to such a degree that, s tar t ing from the factor -scores of the 
s t ressors , one may in fact use linear techniques of analysis, without 
violating the real i ty of the relationships (which might be done if one should, 
unjust ly, consider the relat ionships to be l inear ) . 
A complication i s , however, that it is very unclear what causes this l i n e a r i -
zation: so there ¡s a chance that the nature of the relationships is a l tered 
a r t i f i c i a l l y . 
One might consider the fact that we were not able to find a good ru le for 
transformation to be a l imitat ion of this study: we think, however, that there 
may be more than just a disadvantage in i t . 
Should such ru les ex is t , then it is reasonable that one expects them to be 
used. Not only in s t r i c t l y sc ient i f ic , but also in applied research. This 
would mean that in fact every relationship would have to be put into formula 
separately: on scale-level 195 relationships can be distinguished ! 
And we do think that it is not very l ikely that VOS users , applying the 
questionnaire in pract ical si tuat ions, would want to , or even could, go into 
such ef for ts . 
Moreover, one could wonder whether such descr ipt ions of re lat ionships, 
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supposed they would be used, would apply to other samples than the ones they 
were developed f o r . Weiss (1976) says: 'While many curv i l inear relationships 
are " t r u e " curv i l inear re lat ionships, that i s , they ref lect a stable nonlinear 
relat ionship between predictor and c r i t e r i on , curv i l inear relationships tend 
to be somewhat unstable from sample to sample from the same population' 
(p . 339). 
In view of what was said above it seems useful whi le work ing on scale level 
to reckon seriously with c lear ly present curv i l inear i ty in the in ter re la t ion-
sh ips. That means that one has to use curv i l inear techniques of analysis. 
Using factor -scores micfit be considered, but because of the obscurity in the 
way they l inear ize the relat ionships one has to be ca re fu l . We would rather 
use measures of association designed for cu rv i l i nea r i t y , l ike the eta. This is 
a bet ter measure for the real strength of the re la t ionships. 
The advise to use eta's is based on the resul ts of the study of data from a 
sample of employees in production departments in a number of Dutch companies. 
Indications were found in other studies, using the same questionnaire, that the 
resul ts m i ^ i t apply to employees in industrial f i rms in the Netherlands. 
But also in other than just industr ial organisations data have been obtained, 
indicat ing that the resul ts of this study might apply to most organisat ions. 
Of course, an indication is no prove, and our resul ts w i l l have to be tested 
in those organisat ions. 
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6 SEQUENTIAL STRESS MODELS 
6.1 Introduct ion. 
So far the so-ca l led sequence idea has several times been re fe r red to: the 
hypothesis that s t ressors as such do not d i rec t ly lead to strains and i l l ness , 
but that the s t ressor - i l l ness connection is mediated by one or more s t r a i ns , 
forming a chain. 
This means, for instance, that high ro le ambiguity does not lead to i l lness 
immediately, but f i r s t l y to job-re lated threat; this s t ra in m turn is reason for 
feelings of anxiety, after yvhich one experiences psychosomatic complaints. 
These psychosomatic complaints lead to absenteeism as well as obesi ty. With 
'suff icient ' obesity elevated systol ic and diastol ic bloodpressures and cholest-
erollevel w i l l occur . 
To dist inguish the steps in the above mentioned chain we can classi fy s t ressors 
and strains in several ways. 
McGrath (1976) dist inguishes s ix 'classes of s t ress ' in the s t ressors (p . 1369). 
1. task-based stress ( e . g . , d i f f i cu l ty , ambiguity, load, e tc . ) ; 
2. role-based stress ( e . g . , conf l ic t , ambiguity, load, e tc . ) ; 
3. stress int r ins ic to the behaviour sett ing ( e . g . , effects of c rowding, of 
undermanmng, e tc . ) , 
4 . stress ar is ing from the physical environment i tself ( e . g . , extreme co ld , 
hosti le fo rces , e t c . ) ; 
5. stress ar is ing from the social environment, m the sense of inter-personal 
relat ions ( e . g . , interpersonal disagreement, p r ivacy , and iso la t ion, e tc . ) ; 
6. stress within the person system, which the focal person 'br ings with him' 
to the situation ( e . g . , anxiety, perceptual s ty les, e t c . ) . 
Each of these classes w i l l evoke i ls own consequences, in other words , in 
spite of a certain degree of overlap between the classes each class w i l l lead 
to a specific ser ies of s t ra ins . 
Distinctions between the st ra ins have been discussed before (paragraph 1 .3 ) . 
As we saw there, a number of authors (for instance, Kahn and F rench , 1970; 
House, 1974; Caplan et a l . , 1975; and French, 1976) classify the s t ra ins into 
cognit ive, affective or psychological , behavioural and physiological s t r a i ns . 
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Between these classes of strains they assume a certa in sequence. French and 
Caplan (1972), for instance, say that psychological s t ra ins w i l l lead to an 
elevated cholesterol leve l . and thus via physiological s t ra ins to i l lness, and 
that within the physiological s t ra ins , for instance, a raised heartfrequency 
may lead to an elevation of blood pressure . Caplan and Jones (1975) mention 
subjective quantitative work load leading to anxiety- tension, which in turn 
affects the pulse ra te . And Caplan et a l . (1975) say that job-related strains 
(such as job dissat isfact ion and boredom) lead to general affects, including 
anxiety, depression, and i r r i t a t i o n . 
Apart from some research and some part ia l evidence, as mentioned above, not 
very much has been done to ver i fy the ideas of a sequence in the s t ra ins . 
One of the reasons may be that such a ver i f ica t ion requi res in fact longitudinal 
research instead of the, s t i l l more usual, cross-sect ional approach, because 
sequences inevitably involve t ime-laps. Another reason could be that some 
researchers just do not believe in the i dea : ' ! know Jack French is fond of i t , 
but I myself f ind it very hard to imagine (R .L .Kahn , personal communication). 
The research data used in this study have the above mentioned disadvantages 
of being c ross-sec t iona l . That i s , variables are measured at one point in t ime. 
Nevertheless, inspection of the eta-matrices (as in appendix D, e .g . D.2 and 
D.26) in combination almost inevitably lead us to the conclusion that even 
cross-sect ional data could reveal interest ing aspects. 
In fact , the c r i t i ca l paths we were looking for seemed so clear that we gave up 
the idea of using sophisticated techniques such as L ISREL I I I and I V (Jöres-
kog and Sörbom, 1976a and 1978); it would look l ike making a mountain of a 
mo le -h i l l , apart from the d i f f icu l t ies it would give if we wanted to use eta 's , 
which we would use, in view of the last chapter. 
"Eta's are neither posit ive nor negative (not even when the direct ion of the 
dataplot is very c lear , as in monotonous relat ionships), which makes them 
useless as input for L ISREL. On the other hand, Pearson corre la t ions, which 
would be the obvious a l ternat ive, are useless as w e l l . Consider, for instance, 
a perfect ly symmetrical U - or inverted-U re lat ionship. The eta for such a 
re lat ion may be .75 , the Pearson cor re la t ion , however, is .00. In this case 
the LISREL procedure would lead to an ent i re ly di f ferent path when using 
Pearson corre lat ions instead of eta's. 
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Thus, we have confined ourselves to eta's based on analysis of var iance; the 
analyses were extended to physiological var iab les . Apart from the already 
part ly presented data for the total sample and the sample middle managers, the 
samples super iors of middle managers, superv isors , wo rke rs , and technical 
staff special ists were included, because of ear l i e r observed dif ferences 
between the subsamples (Van Vucht Ti jssen et a l . , 1978; Reiche and Van D i j k -
huizen, 1979). 
F i rs t a c lassi f icat ion of strains into affective or psychological , behavioura l , 
and physiological was considered most appropr ia te, but soon the affect ive or 
psychological s t ra ins-category (which in i t ia l ly included stra ins as job d issa t i s -
fact ion, somatic complaints and anxiety) appeared to be too broad. Thus, it was, 
part ly in accordance with Caplan et a l . (1975) subdivided into ' j ob - re la ted ' and 
'general ' psychological s t ra ins , wi th somatic complaints as a new category. 
The general model then to be tested in o rder to be able to answer the research 
questions raised in chapter 2 looks as fo l lows. 
STRESSOR JOB RELATED 
PSYCHOLOG. 
STRAIN 
GENERAL 
PSYCHOL. 
AFFECTS 
PSYCHO-
SOMATIC 
COMPL. 
BEHAV. 
STRAIN 
PHYSIOLOG. 
STRAIN 
f i g . 6 .1 .1 General sequence model. 
The s t ressors as such have not been c lassi f ied yet; we w i l l re turn to this sub-
ject la ter . 
In our research the ' job- re la ted psychological s t ra ins ' are job d issat is fact ion, 
job-re lated threat , and, because of the content of the i tems, loss of se l f -
esteem. 
The 'general psychological affects' are anxiety, depression, and i r r i t a t i o n . 
'Psychosomatic complaints' include complaints concerning general health 
(abbreviated to 'health') and concerning the heart in par t icu lar (abbreviated 
to 'hear t ' ) . 
The 'behavioural s t ra ins ' comprise smoking, absenteeism, and obesi ty, while 
the 'physiological s t ra ins ' are systol ic and diastol ic b loodpressures, cholest -
e ro l leve l , and heart frequency. 
The general idea behind this research is that we may speak of a sequence i f 
measures of associat ion between two concepts or classes that are near to 
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each other ¡π the model are higher than those between classes that are more 
d i s t i n c t . 
In other words, if a sequence should exist between classes А , В and C, in 
that o r d e r , measures of association between A and В and between В and С 
are higher than those between A and C, and so o n , if more classes are involved. 
A p a r t i c u l a r problem arose in establishing the most l ikely sequence within the 
class of physiological s t r a i n s . As no data were avai lable on this problem, it 
was a r b i t r a r i l y hypothesized that, if any sequence e x i s t s , this wi l l lead from 
cholesterol via systol ic and diastol ic bloodpressure to heartfrequency. 
This means that in calculat ing eta's between, for instance, cholesterol level 
and heartfrequency, cholesterol level was taken to be the independent v a r i a b l e , 
and heartfrequency the dependent one. 
One may argue, however, that there is no sequence at al l within this class of 
var iab les, but that they al l depend on another v a r i a b l e , such as, per example, 
catecholamines. 
6.2 Sequence models. 
In this context a concept of 'multiple models' has been devised to indicate 
models bui l t for the var ious subsamples, consist ing of the most significant 
relat ionships between v a r i a b l e s . 'Multiple' to dist inguish them from the 's ingle' 
models, where only the highest signif icant relat ionship for each variable was 
taken into account to simplify the p i c t u r e . This means that with multiple models 
it is possible that, f o r instance, three di f ferent s t r e s s o r s lead to the same 
job-re lated psychological s t r a i n . 
Thus, mult iple models give a more comprehensive insight into the r e l a t i o n ­
ships exist ing in the data, whereas the single models emphasize the most 
important or core re lat ionships. 
6.2.1 . Models f o r middle managers. 
The data matr ix on which these models have been bui l t are included in appendix 
E (table E . I ) . 
T h e m u l t i p l e m o d e l . 
From this matr ix it appears that the bulk of the signif icant associations in the 
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upper part of the matr ix (stressors versus st ra ins) is concentrated in re la t i on -
ships of the s t ressors with job-re lated threat and anxiety, depression and 
i r r i t a t i on . Between the s t ressors on the one, and the psychosomatic, 
behavioural, and physiological strains on the other hand, only an occasional 
eta is s igni f icant. 
This result is in accordance with what one would expect, should a sequence 
exist . 
The lower half of the eta matrix shows the same p i c tu re . Classes of var iables 
near to each other in the sequence are stronger associated than those more 
apart in the sequence. 
Not clear in this case is the part of the sequence between st ressors and 
general psychological affects: according to the general sequence model (see 
f i g . 6.1.1) they ought to be mediated by job- re la ted psychological s t ra ins , 
that i s , by job d issat is fact ion, job-re lated threat and/or loss of sel f -esteem. 
Obviously they are not, o r not exclusively: a number of eta's between s t ressors 
and depression are stronger than the eta between job dissat isfact ion and 
depression ( .30" ) ° . These st ressors are role ambiguity (.36™), relat ions 
with other departments ( .40~) , role confl ict ( .45~) , lack of support from the 
superion ( .33~) , and job future ambiguity ( .32~) . 
One of these s t resso rs , role conf l ic t , has a stronger relationship with 
depression ( .45" ) than does job-related threat ( . 4 0 " ) . 
The same, with the same s t ressor , goes for i r r i t a t i on ( .38" versus . 3 5 " ) , 
whereas relat ions with other departments is more closely associated with 
anxiety than job-re lated threat ( .38" and . 3 3 " , respect ively) . 
The step from the general psychological effects to psychosomatic complaints, 
which, in this case, is routed mainly through anxiety ( .53" ) and depression 
( .35~) , as far as 'heal th ' is concerned, and through anxiety as far as 'heart ' 
( .48" ) is concerned, is very c lear , and in accordance with our theory. 
These psychosomatic complaints regarding general health in turn lead to the 
behavioural strains absenteeism ( . 4 6 " ) , those regarding the heart in par t icu lar 
to obesity ( .34" ) . 
Obesity has, together with absenteeism, but also with job future ambiguity, 
health, and i r r i t a t i o n , associations with cho lestero l leve l . 
Smoking, contrary to theory, has a small signif icant eta (.30') with lack of 
» '.OS â p < . 1 0 , " . 0 1 á p < . 0 5 , ~ p < . 0 1 . 
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fig. 6.2.1.1 Middle managers' multiple model. Decimal points omitted. 
" .05 ^ p <.10, " .01 up <.05, ~ ρ < .01 . 
s u p p o r t f r o m o t h e r s at w o r k , a n d , t o g e t h e r w i t h h e a r t ( . 2 5 ' ) and s y s t o l i c 
b l o o d p r e s s u r e ( . 2 7 " ) , has a s i g n i f i c a n t eta w i t h h e a r t f r e q u e n c y ( . 3 5 ' ) . 
A n d , aga in c o n t r a r y to t h e o r y , j ob f u t u r e a m b i g u i t y ( . 3 1 " ) and loss of s e l f -
esteem ( . 3 0 - ) have s t r o n g e r r e l a t i o n s h i p s w i t h d i a s t o l i c b l o o d p r e s s u r e than 
obes i t y ( . 2 6 , n . s . ) . Loss of s e l f - e s t e e m a l s o seems to be the bes t p r e d i c t o r 
f o r s y s t o l i c b l o o d p r e s s u r e ( . 3 5 " ) . 
A s e l e c t i o n , a c c o r d i n g to s t r e n g t h and s i g n i f i c a n c e , of the r e l a t i o n s has 
brouç^ i t about the m u l t i p l e model f o r m idd l e m a n a g e r s as d e p i c t e d in f i g . 
6 . 2 . 1 . 1 . No t a l I s i g n i f i c a n t r e l a t i o n s h i p s ( w i t h ρ Й" .05) w e r e u s e d to b u i l d 
t h i s m o d e l : i t i s c o m p l e x е п о и ф as it i s n o w , a n d i n t r o d u c i n g m o r e v a r i a b l e s 
and m o r e c o n n e c t i o n - l i n e s w o u l d m a k e it v i r t u a l l y u n r e a d a b l e . 
T h e s i n g l e m o d e l . 
B e c a u s e o f t h e a b u n d a n c y of r e l a t i o n s h i p s in t h e m u l t i p l e model the s i n g l e 
model w a s d e v i s e d , i n c l u d i n g o n l y the s t r o n g e s t s i g n i f i c a n t ' p r e d i c t o r ' f o r 
each v a r i a b l e , o r t h e t w o s t r o n g e s t , i f t h e y h a p p e n to b e of the same m a g n i t u d e . 
The s i n g l e model is d r a w n in f i g . 6 . 2 . 1 . 2 . 
Absentee ism 
lack support others L 
¡ob future ambiguity L 
workload ]__20'—riossol 
-I 1 self-este 
anxiety 48'—I heart - 3 4 ^ 1 - obesity —32— cholesterollevel 
ad' smoking -35— heartfrequency 
-31- diastolic bp 
S* 
• 35— systolic bp 
f i g . 6 . 2 . 1 . 2 S i n g l e model f o r midd le m a n a g e r s . Decimal p o i n t s 
o m i t t e d . 
We see that with middle managers in the single model the link via job- re la ted 
psychological s t ra ins no longer exists: there i s , however, a sequence from 
tension Ín relat ions with other departments d i rect to anxiety and from there 
• .05%)< .10 . • . 0 1 á p < . 0 5 , - p - c O I . 
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via heart and obesity to cholestero l leve l . 
Role conf l ict leads to depression and i r r i t a t i o n , but both l inks do not c a r r y 
on f u r t h e r from t h e r e . 
Just as in the multiple model lack of support from others at work leads to 
smoking, which in turn is associated with heartfrequency. 
The strongest association of diastol ic bloodpressure i s , apart from the vice 
versa re lat ion wi th systol ic b loodpressure, with job future ambiguity; of 
systol ic bloodpressure the strongest relat ion is the one with loss of sel f-
esteem, which is rather weakly related to work load. 
The single model for middle managers thus appears to be a l i t t le less encourag­
ing than the multiple model in the search for sequential re lat ionships. 
I t nevertheless is to be p r e f e r r e d above the mult iple model in view of the 
so-cal led parsimonie p r i n c i p l e . 
6 . 2 . 2 S u p e r i o r s ' mult iple and single models. 
The data matr ix on which the models for super iors of middle managers are 
based have been included in table E.2 of appendix E. 
T h e m u l t i p l e m o d e l . 
Due to the relat ively small number of subjects in this sample (n = 62) there 
are not many eta's with a signif icance level p < . 0 1 . 
The few that may be found are scattered over the matr ix and do not appear in 
a c lear pat tern. 
Again we can see that the major i ty of signif icant ( p ^ . 0 5 ) eta's between 
s t r e s s o r s and strains are those with the psychological stra ins ( job-related as 
well as general). Important s t ressors in this context are work load (.42" 
with job dissat isfact ion), tension in relat ions with super ior and subordinates 
and lack of part ic ipat ion ( re lat ion with job-related threat .АД" and .45"*), 
lack of support from the super ior (re lat ion with anxiety .40" and depression 
. 3 7 " ) , r o l e conf l ict (association with loss of self-esteem .42""), and job future 
ambiguity (relat ions with loss of self-esteem . 4 1 ~ , anxiety . 4 3 " , and 
depression . 54""). 
Furthermore there are some signif icant associations with the psychosomatic 
.05%><.10, " . 0 1 á p < . 0 5 , " · ρ < . 0 1 . 
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complaints, ¡η p a r t i c u l a r concerning the h e a r t , and work load ( . 4 2 " ) and lack 
of support from colleagues ( .31") , and with the behavioural s t r a i n smoking 
( . 4 1 " with lack of p a r t i c i p a t i o n ) . 
Systolic bloodpressure has signif icant relat ionships with tension in re lat ions 
with other departments (.41") and job future ambiguity ( . 4 8 _ ) ; d iastol ic 
bloodpressure wi th tension in relat ions with superior and subordinates (.41"") 
and lack of support from others at work ( . 3 5 " ) . 
We see that a lot of these relationships do not very well follow the theoretical 
sequence: the ' lack of support ' -st ressors al l pass at least one category and so 
do some, but not a l l , of the other s t r e s s o r s . 
Noteworthy are the rather h i g h , though not very significant (due to the small 
sample and because it was only measured in medium-sized companies) eta's of 
the stressors with obesity. Role confl ict and underut i l isal ion of s k i l l s and 
abi l i t ies (.60 and . 5 7 , respect ively, n.s.) are the most impressive ones. 
Within the stra ins the p ic ture is more in accordance with theory. 
The job-related psychological s t ra in loss of self-esteem is associated wi th 
depression ( . 4 2 " ) , however, also with obesity ( . 6 8 " ) . 
The general psychological affects anxiety and depression are strongly related 
to both psychosomatic complaints ( . 4 5 " ) . 
Heart is associated with smoking ( .39') , health with diastol ic bloodpressure 
(.39"). 
The, rather confusing, multiple model is drawn in f i g . 6 . 2 . 2 . 1 . 
We see that, contrary to the situation with middle managers, there is not one 
complete sequence as assumed in f i g . 6 . 1 . 1 , although there are some l inks 
which get near i t , a s , for instance, the sequence job future ambiguity -
depression - heart - smoking. 
T h e s i n g l e m o d e l . 
Just as with middle managers a single model has been constructed f o r the 
sample of s u p e r i o r s , wi th the most important ' p r e d i c t o r ' after the s t r e s s o r s 
for each variable in the chain. 
This model (see f i g . 6 . 2 . 2 . 2 ) shows more c lear ly what has been said above: 
• . 0 5 í p < . 1 0 , • . 0 1 á p < . 0 5 ) ~ p < . 0 1 . 
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6 3 
diastolic bp 
tension with 
super /subord 
fig. 6.2.2.1 Superiors of middle managers' multiple model. Decimal points omitted. 
'.05έρ<.10, " .Ola ρ < .05, ~p < .01. 
the sequence model is not doing very well he re , that i s , not al l the way. 
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f i g . 6 . 2 . 2 . 2 S ing le model f o r super io rs of middle managers. 
Decimal po in ts o m i t t e d . 
It is rather well fol lowed up to and including the psychosomatic complaints 
concerning the hear t , but i t stops just there. 
Bloodpressures have the highest associations with s t ressors , and not with 
the behavioural s t ra ins . The only other par t ia l link is the one from role 
confl ict via loss of self-esteem to obesity. 
Obesity has rather high eta's with both systol ic and diastol ic bloodpressures 
(.43 and .41 , respect ively) but they are not s igni f icant . 
6 .2 .3 Superv isors ' mult iple and single models. 
The eta matr ix fo r both models is included in appendix E, table E .3 . 
T h e m u l t i p l e m o d e l . 
The most signif icant re lat ions in the upper part of the eta mat r i x , those 
between s t ressors and s t ra ins , are in the region of job-re lated and general 
psychological s t ra ins and psychosomatic complaints. A number of these 
re lat ionships, such as those between underut i l isat ion of sk i l l s and abi l i t ies 
and job dissat isfact ion ( . 3 9 " ) , lack of support from colleagues and job-re lated 
• . 05Sp< .10 I * . 0 1 $ p < . 0 5 , ~ p < . 0 1 . 
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threat (.4"l""), and between job future ambiguity and loss of self-esteem ( . 3 8 " ) 
fol low the sequence model, in that the highest eta's of these s t ressors are 
with job-re lated psychological s t r a i n s . 
Job-related threat is highly associated wi th role ambiguity ( . 5 1 " ) and ro le 
conf l ict ( . 4 5 " ) ; loss of self-esteem with r o l e ambiguity ( . 3 8 - ) and job future 
ambiguity ( . 3 8 " ) . 
Anxiety and depression, forming the next fo l lowing block in the chain, are 
highly associated with r o l e ambiguity ( . 5 5 " and . 6 3 " , respect ive ly) , with 
responsibi l i ty for persons ( . 5 9 " and . 4 9 " ) , r o l e conf l ict ( . 4 2 " and . 4 9 " ) , 
lack of support from others at work ( . 5 4 " and . 4 8 " ) , and, in accordance with 
theory, wi th job-related threat ( .45" and . 5 0 " ) . 
The psychosomatic complaints have their strongest relat ionship with anxiety 
( . 8 4 " and . 8 1 " , respect ive ly , which is again in accordance with theory), 
health with depression ( . 7 6 " ) . 
Other strong associations in this f i e l d , some even s u r p r i s i n g l y s t r o n g , are 
those wi th ro le ambiguity ( . 7 4 " and . 7 0 " ) , responsib i l i ty for persons ( . 7 4 " 
and . 6 9 " ) , lack of support from others at work ( . 4 8 " and . 5 0 " ) , and wi th 
job-re lated threat ( . 4 8 " and . 4 0 " ) . Note that this is the same row of var iables 
as we saw above associated with anxiety and depress ion. 
Of the behavioural strains smoking is s igni f icant ly associated with lack of 
part ic ipat ion ( . 4 2 " ) and health ( .33"), absenteeism with loss of self-esteem 
( .29") , health ( .30") , and heart ( .29"), and obesity with heart ( . 5 8 " ) . 
The physiological stra ins are best 'predicted'by heart for systol ic and d i a ­
stol ic bloodpressures ( . 3 6 " and . 3 3 " , respect ive ly) , by obesity for 
cholesterol level ( .52") , and by heart for heartfrequency (.31"), apart from 
the very Ь\ф i n t e r c o r r e l a t i o n s between the physiological var iab les. 
If the sequence within these psychological v a r i a b l e s , as described in the 
introduction to this chapter, holds, we see strong relat ionships from 
cholesterol level to systol ic and diastol ic bloodpressures and heartfrequency 
( . 5 5 " , . 8 0 " and . 9 1 " , respectively) and from systol ic bloodpressure to 
heartfrequency ( . 9 0 " ) . 
The mult iple model is drawn in f i g . 6 . 2 . 3 . 1 . 
It can be seen that a number of variables rather well fol low the predicted 
• . 0 5 i p < . 1 0 , " . 0 1 á p < . 0 5 , " p < . 0 1 . 
136 
fig. 6.2.3.1 Supervisors' multiple model. Decimal points 
omitted. •.05^ρ<.10, " .01 ¿ ρ < .05, ~ ρ < .01 , 
s e q u e n c e . We s e e , f o r i n s t a n c e , the c h a i n r o l e a m b i g u i t y - j o b - r e l a t e d t h r e a t 
- d e p r e s s i o n - h e a l t h - a b s e n t e e i s m ( l i n k e d v i a a n x i e t y i n s t e a d o f d e p r e s s i o n 
a n d h e a r t i n s t e a d of h e a l t h a s w e l l ) and a l s o a l i n k f r o m h e a r t v i a o b e s i t y to 
c h o l e s t e r o l l e v e l , a n d f r o m t h e r e on to b l o o d p r e s s u r e s a n d h e a r t f r e q u e n c y . 
T h e s i n g l e m o d e l . 
P i n n i n g the m o d e l f o r s u p e r v i s o r s down to the m o s t s i g n i f i c a n t r e l a t i o n s h i p s 
g i v e s the s i n g l e model of f i g . 6 . 2 . 3 . 2 . 
role ambiguity 
anxiety 8 1 — heart _ 5 e ' ^ — obesity — 5 2 -
84' 
Job related 
threat 
>J health _ 3 O " . L J absenteeism 
cholesterollevel 
_ 1 _ 
diastolic bp 
-63" depression 
55 70 
systolic bp 
lack of 
participation -42-
smoking heartfrequency 
job future 
ambiguity -34-
irritatlon 
f i g . 6 . 2 . 3 . 2 The s i n g l e model f o r s u p e r v i s o r s . 
D e c i m a l p o i n t s o m i t t e d . 
We s e e that a n x i e t y h a s i t s m o s t i m p o r t a n t r e l a f o n s h i p w i t h r e s p o n s i b i l i t y f o r 
p e r s o n s . I f we p l o t t h i s r e l a t i o n s h i p i t a p p e a r s , h o w e v e r , to b e a n e g a t i v e 
o n e , i . e . , m o r e r e s p o n s i b i l i t y goes w i t h less a n x i e t y : so r e s p o n s i b i l i t y f o r 
p e r s o n s in t h i s c a s e s e e m s to w o r k as a p s y c h o l o g i c a l (not p h y s i o l o g i c a l ) 
d e s t r e s s o r , p r o b a b l y b e c a u s e i t is so much s o u g h t a f t e r . 
T h e r e f o r e w e c h o o s e the n e x t h i g h e s t e t a , w h i c h i s the one w i t h r o l e a m b i g u i t y . 
F r o m r o l e a m b i g u i t y the c h a i n goes v ia a n x i e t y a n d h e a r t to o b e s i t y and o n to 
c h o l e s t e r o l l e v e l a n d the o t h e r p h y s i o l o g i c a l v a r i a b l e s , a n d v i a a n x i e t y a n d 
h e a l t h to a b s e n t e e i s m . 
S m o k i n g is b e s t p r e d i c t e d by l a c k of p a r t i c i p a t i o n . 
T h e o t h e r v a r i a b l e s h a v e no f u r t h e r l i n k s : the r e l a t i o n s h i p s r o l e a m b i g u i t y -
j o b - r e l a t e d t h r e a t , r o l e a m b i g u i t y - d e p r e s s i o n , a n d j o b f u t u r e a m b i g u i t y -
i r r i t a t i o n a l l s t o p at the l a t t e r of the t w o . 
Θ' 
. 0 5 $ p < . 1 0 , " . 0 1 ^ p < . 0 5 , · * ρ < . 0 1 . 
138 
6.2.4 Workers' mult iple and single models. 
Table E.4 gives the eta matr ix for the sample of w o r k e r s . 
T h e m u l t i p l e m o d e l . 
From table E.4 we once again see that the highest eta's between s t r e s s o r s 
and strains are found in the relat ionships of stressors and psychological 
s t ra ins, both job-related and general . 
Of the job-related psychological strains job dissatisfact ion has its most 
signif icant relat ionship wi th job future ambiguity ( . 3 5 " ) , job-related threat 
with lack of support from colleagues ( . 4 3 Γ ) , and from the super ior ( . 3 8 " ) , 
just as loss of self-esteem ( . 3 6 " and . 3 3 " , respect ively). 
The general psychological affects are well associated with job-related threat 
(anxiety, . 4 1 ' " , depression, . 4 1 " " , and i r r i t a t i o n , . 3 8 " ) , and with work load 
(.40™ , . 3 4 " , and . 3 4 " ) . I r r i t a t i o n besides those with tension in relat ions 
with other departments (.42™) and lack of support from the super ior ( . 4 2 " ) , 
and depression with job future ambiguity ( . 3 7 " ) . 
The psychosomatic complaints are neatly associated with anxiety (health, .42™, 
and heart . 5 4 " ) , and depression ( . 5 0 " and . 3 7 " ) . 
In turn they both (health and heart) are the ones with the highest eta's wi th 
absenteeism ( . 3 5 " and . 3 6 " ) . Smoking has a signif icant relat ionship with 
lack of support from colleagues ( . 3 0 " ) , as well as obesity ( .45 ' ) . The latter is 
also associated wi th heart; this relationship i s , however, not signif icant ( .44). 
A few s t r e s s o r s , as well as some s t r a i n s , are associated with the physiological 
strains: among them are lack of support from others at work ( . 3 4 " ) and smoking 
(.35") with systol ic b loodpressure, tension in relat ions with super ior and 
subordinates (.33") and lack of support from others at work (.30") with 
diastol ic b loodpressure, i r r i t a t i o n (.30') wi th cholesterol level (obesity with 
this stra in too, but the eta .43 is not s igni f icant) , and absenteeism with 
heartfrequency ( . 3 0 ' ) . 
Figure 6 . 2 . 4 . 1 shows the model bui l t on these relat ionships. 
This model has one p a r t , going as far as absenteeism, that fol lows the theory 
outlined in the introduct ion to this chapter. It runs from lack of support from 
•.05Sp<.10, " . 0 1 á p < . 0 5 , ~ p < . 0 1 . 
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Job future 
ambiguity 
tack of 
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lack support 
super юг 
fig. 6.2.4.1 Workers' multiple model. Decimal points omitted. 
".05 è ρ < .10, ".01 lp < .05, "ρ < .01 . 
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c o l l e a g u e s v i a j o b - r e l a t e d t h r e a t to e i t h e r a n x i e t y o r d e p r e s s i o n a n d f r o m 
t h e r e on to h e a l t h , w i t h a l i n k f r o m a n x i e t y to h e a r t as w e l l . F r o m h e a l t h 
and h e a r t l i n k s r u n t o a b s e n t e e i s m . T h e r e i s , t h o u g h l e s s s i g n i f i c a n t , a l i n k 
f r o m a b s e n t e e i s m to h e a r t f r e q u e n c y . I n a l l o t h e r r e l a t i o n s p o s t u l a t e d l i n k s 
a r e m i s s i n g . 
T h e s i n g l e m o d e l . 
The s i n g l e m o d e l , o u t l i n e d in f i g . 6 . 2 . 4 . 2 , s h o w s the same ' c o r e ' l i n k f r o m 
lack of s u p p o r t f r o m c o l l e a g u e s to a b s e n t e e i s m and t h e n to h e a r t f r e q u e n c y as 
the m u l t i p l e model d i d . 
S m o k i n g and o b e s i t y a r e , j u s t as d i a s t o l i c b l o o d p r e s s u r e , not m e d i a t e d by 
o t h e r s t r a i n s . A n o t h e r ' e n d of the l i n e ' is f o u n d i n i r r i t a t i o n , t h a t i s r e l a t e d 
to l a c k of s u p p o r t f r o m the s u p e r i o r and t e n s i o n in r e l a t i o n w i t h o t h e r d e p a r t ­
m e n t s . 
smoking _ 3 5 ' . l . systolic bp 
34· 
anxiety _54'— heart —36— absenteeism -30*· 
4-Γ 
depression L—so— health 
hearttrequency 
r:: 
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cholesterollevel 
5βΓ 
tension with sup /sub. 
-33- diastolic bp 
lob future ambiguity —35— jobdlssatisfaction 
" i g . 6 . 2 . 4 . 2 The s i n g l e m o d e l f o r w o r k e r s . 
D e c i m a l p o i n t s o m i t t e d . 
6 . 2 . 5 T e c h n i c a l s t a f f s p e c i a l i s t s ' m u l t i p l e and s i n g l e m o d e l s . 
The eta m a t r i x f o r t e c h n i c a l s t a f f s p e c i a l i s t s , o n w h i c h t h e s e m o d e l s a r e 
b u i l t , can b e f o u n d i n t a b l e E . 5 . 
. 0 5 á p < . 1 0 , * . 0 1 ^ p < . 0 5 , ~ p < . 0 1 . 
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T h e m u l t i p l e m o d e l . 
From the matr ix it appears that, just as with the other subsamples, for the 
technical staff special ists most signif icant relat ionships are between stressors 
and job- re la ted and general psychological s t ra ins , although some st ressors 
(role ambiguity, role conf l ic t , lack of support from the super ior , and job 
future ambiguity) do have signif icant associations wi th behavioural strains 
(smoking and obesity). 
In the class of job-re lated psychological strains job dissat isfact ion has its 
strongest relat ionships with lack of support from others at work ( .29") , while 
job- re la ted threat is highly associated with ro le ambiguity ( . 4 4 " ) , role con-
f l i c t ( . 3 8 " ) , job future ambiguity ( . 36 " ) , and lack of support from the 
super ior ( . 3 5 " ) . Loss of self-esteem has a strong relat ionship with role 
ambiguity (.52™). 
The general psychological strains or affects a r e , in accordance with our 
theory, most strongly related to the job-re lated psychological s t ra ins . 
Anxiety and depression are best 'predicted' by job- re la ted threat ( .54 " and 
. 7 2 " , respect ively) , although both have signif icant relat ionships with 
s t ressors as well (anxiety with lack of support from others at work , . 4 0 " and 
with lack of support from the super ior , . 3 5 " ; depression with lack of support 
from the super ior , . 3 3 " ) . 
So does i r r i t a t i o n , that has i ts strongest relat ionship with work load ( . 3 7 " ) , 
which is contrary to theory. 
Again in accordance with theory is the very strong relat ionship of the psycho-
somatic complaints with the general psychological af fects, which in this 
sample comes down to anxiety only. This s t ra in has an eta of . 64 " with heal th, 
and of . 6 2 " with hear t . 
It is remarkable that depression, a var iable that did rather well in this f ie ld 
in the other samples, is v i r tua l ly absent here: .09 with health and .07 with 
hear t . Eta 's for relationships of health and heart with s t ressors or job-
related psychological s t ra ins do not exceed .31 . 
From here on the sequence model stops: the relat ionships between psycho-
somatic and behavioural strains a r e , qua s t rength, not worth mentioning. 
As has been said above, stronger relat ionships exist between the behavioural 
• . 0 5 á p < . 1 0 , ' . 0 1 á p < . 0 5 , " p ^ . O I . 
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threat I 1 I 
heart 
fig. 6.2.5.1 Technical staff specialists' multiple model. Decimal 
points omitted. '.05âp<.10, " .01 £ ρ < .05, "' ρ < .01. 
st ra ins and the s t ressors : for smoking .48" with job future ambiguity, .44" 
with ro le conf l i c t , and .42" wi th lack of support from the super ior ; for obesity 
. 5 4 " wi th ro le conf l ic t , and .40" with role ambiguity; for absenteeism s ign i -
ficant eta 's are completely absent, thehighest eta is the one with job future 
ambiguity ( .28 , n . s . ) . 
In the class of physiological strains systol ic bloodpressure has signif icant 
relat ionships wi th job dissat isfact ion (.29") and obesity ( .43 ' ) ; diastol ic 
bloodpressure wi th job dissat isfact ion ( . 35 " ^cho les te ro l l e ve l not very s i g -
ni f icant wi th i r r i t a t i on (.28") and depression ( .24 ' ) ; and heartfrequency with 
obesity ( .SS - ) and work load ( .34" ) . 
Apart from the relat ionship between systol ic and diastol ic bloodpressures 
(.72—) associations between the physiological var iables are uncommonly low 
when compared with the f igures of the other subsamples. 
The mult iple model based on these f igures is drawn in f i g . 6 . 2 . 5 . 1 . 
As expected the best sequential part is that of role ambiguity and role confl ict 
to job- re la ted threat, from there on to anxiety and fur ther to health and heart : 
here it stops, however. The behavioural strains obesity and smoking are 
connected wi th role conf l ic t , job future ambiguity and lack of support from the 
super io r . The physiological s t ra ins are preceded by work load and obesity, 
as far as heartfrequency is concerned, and by the line lack of support from 
others at work - job d issat is fact ion, and by obesi ty, for systol ic and diastol ic 
b loodpressures. 
T h e s i n g l e m o d e l . 
Since the mult iple model was not very complex it does not d i f fer very much 
from the single model (see f i g . 6 . 2 .5 .2 ) . 
The so-cal led 'best part ' of the sequence remains exactly the same, the role 
of obesity in preceding systol ic bloodpressure and heartfrequency has become 
more important. 
. 0 5 á p < . 1 0 , • . 0 1 $ p < . 0 5 , • " p < . 0 1 . 
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f i g . 6 . 2 . 5 . 2 S i n g l e m o d e l f o r t e c h n i c a l s t a f f s p e c i a l i s t s . 
D e c i m a l p o i n t s o m i t t e d . 
6 . 3 T w o w a y s of c o m p a r i n g the r e s u l t s . 
The m o d e l s f o r the f i v e s u b s a m p l e s show d i f f e r e n c e s as w e l l a s s i m i l a r i t i e s 
b e t w e e n t h e m , that c a n n o t be s u m m a r i z e d i n t o a few w o r d s b u t f o r the f a c t that 
in a l l s u b s a m p l e s the c h a i n j o b - r e l a t e d p s y c h o l o g i c a l s t r a i n s - g e n e r a l p s y c h o ­
l o g i c a l a f f e c t s - p s y c h o s o m a t i c c o m p l a i n t s c a n be s e e n , a n d , in some c a s e s , 
on to b e h a v i o u r a l s t r a i n s . T h e v a r i a b l e s i n t h e s e c l a s s e s may v a r y , h o w e v e r , 
f r o m one s u b s a m p l e to a n o t h e r , w h i c h m a k e s c o m p a r i n g the r e s u l t s l e s s e a s y . 
So i t seems w i s e to d e v i s e a m e t h o d to e s t a b l i s h a m o r e s t a b l e m o d e l , u n l e s s 
one w a n t s t o go o n d e a l i n g w i t h ' s t r e s s ' o n the l e v e l of h i e r a r c h i c a l l y r e l a t e d 
s u b s a m p l e s . 
T o d o t h i s w e h a v e u s e d t w o d i f f e r e n t m e t h o d s , y i e l d i n g a l m o s t the same 
r e s u l t s . 
6 . 3 . 1 A m o d e l f o r t h e t o t a l s a m p l e . 
One way to a c h i e v e the e n d of a m o r e g e n e r a l model i s to i g n o r e the e x i s t i n g 
d i f f e r e n c e s b e t w e e n t h e v a r i o u s s u b s a m p l e s and t r e a t the s a m p l e a s a w h o l e , 
as h a s b e e n d o n e p r e v i o u s l y ( f o r i n s t a n c e , in the p r e c e d i n g c h a p t e r ) . T h i s 
means that a l l 578 r e s p o n d e n t s h a v e b e e n i n the a n a l y s i s at the s a m e t i m e . 
T h i s gave t h e s i n g l e m o d e l f o r the tota l s a m p l e as d e p i c t e d in f i g . 6 . 3 . 1 . 
. 0 5 ^ p < . 1 0 , - . 0 í á p < . 0 5 , - p < . 0 1 . 
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role ambiguity .24· l o s s o' depression I health L_32'. lJ absenteeism I I heartfrequency I 
, self-esteem J — ' J — ' ' ' J ' 
34~ 47~ 56 82"· 
. \ / . / _ _ _ . / , , 
role conflict 1_35_ )ob related ¡j" I anxiety ^ 2 " I heart 2 7 " obesity _ 3 2 — I cholesterollevel 
lack of _34' . iJ jobdissatisfaction I 
oarticioation ι 1 p p
tension with 
departments 
-32- irrltatlon 
underutilisation 
skills/abilities - 2 1 - —
J smoking I 
systolic bp 
63 
diastolic bp I 
f i g . 6 .3.1 Single model for the t o t a l sample. 
Decimal points omitted. 
In fact we see h e r e , apart from the w o r k e r s ' single model, an example of the 
complete sequence as postulated in paragraph 6.1 , for the f i r s t t ime. It runs 
from ro le ambiguity and ro le confl ict v ia job-related t h r e a t , anxiety, and heart, 
to obesi ty , and from there on to the physiological v a r i a b l e s . A part ia l link 
runs from anxiety via health to absenteeism. 
Job d issat is fact ion, loss of self-esteem, and i r r i t a t i o n , and, mediated by j o b -
related threat , depression, form 'ends of the l i n e ' . 
Smoking, not mediated by any s t r a i n , is associated with underut i l isat ion of 
s k i l l s and a b i l i t i e s . 
6 . 3 . 2 A combination model. 
The other method used to establish a more stable model is by comparing the 
f ive eta matr ices of the f ive subsamples and using only those relationships 
that are signif icant in at least four of the f ive subsamples, apart from 
relat ions from psychosomatic complaints onward to behavioural strains and from 
there on to physiological s t r a i n s , where the relat ions had to be signif icant in 
at least three of the f ive subsamples. This yielded the model as drawn in 
f i g . 6 . 3 . 2 . It is largely based on the single models. 
And again, just as in paragraph 6 . 3 . 1 , we see an example of a full sequence, 
• . 0 5 5 p < . 1 0 , - . 0 ΐ έ ρ < . 0 5 , - · ρ < . 0 1 . 
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role 
amBiguity 
role conflict 
lack support 
super юг 
Job related 
threat 
к \ 
^ - ^ ^ 
anxiety 
k 4 
depression 
Irritation 
4 
4 
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heart 
1 J 
/ 
absenteeism 
nh^.K, 1 
^ V 4 ] v 
\ 
Ν 
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systolic bp 
1 diastolic bp 
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f i g . 6 . 3 . 2 The c o m b i n a t i o n m o d e l w i t h r e l a t i o n s h i p s s i g n i f i c a n t 
i n a t l e a s t t h r e e o r f o u r ( s e e t e x t ) s u b s a m p l e s . 
e x a c t l y the same one as i n the model f o r t h e t o t a l s a m p l e . 
M o r e o v e r , w e s e e h e r e t h a t some v a r i s b l e s ( j o b - r e l a t e d t h r e a t , d e p r e s s i o n , 
i r r i t a t i o n , a n d a b s e n t e e i s m ) h a v e r e l a t i o n s h i p s w i t h m o r e t h a n one p r e c e d i n g 
v a r i a b l e : i t i s i m p o s s i b l e to d r a w a s i n g l e m o d e l h e r e , b e c a u s e then w e w o u l d 
h a v e to e s t a b l i s h w h i c h r e l a t i o n s h i p is the s t r o n g e s t f o r a l l f i v e s u b s a m p l e s . 
T h i s c a n o n l y be d o n e if f o r one r e l a t i o n s h i p a l l e t a ' s a r e h i g h e r t h a n f o r the 
o t h e r , w h i c h s i m p l y i s not the c a s e . 
Real d i f f e r e n c e s b e t w e e n the t w o m o d e l s in t h i s p a r a g r a p h a r e t h a t i n the t o t a l 
s a m p l e i r r i t a t i o n is b e s t p r e d i c t e d by t e n s i o n in r e l a t i o n w i t h o t h e r d e p a r t m e n t s , 
a v a r i a b l e n o t p r e s e n t i n the c o m b i n a t i o n m o d e l . I n s t e a d , l a c k of s u p p o r t f r o m 
the s u p e r i o r is i n t r o d u c e d t h e r e as p r e c e d i n g v a r i a b l e f o r i r r i t a t i o n . 
T h e l i n k s b e t w e e n r o l e a m b i g u i t y and l o s s o f s e l f - e s t e e m , and f r o m l a c k o f 
p a r t i c i p a t i o n to j o b d i s s a t i s f a c t i o n i n the t o t a l m o d e l do not r e t u r n i n t h e 
c o m b i n a t i o n m o d e l . N e i t h e r d o e s s m o k i n g . I n e a c h s u b s a m p l e , a p a r t f r o m t h e 
s u b s a m p l e s s u p e r i o r s o f m i d d l e m a n a g e r s a n d s u p e r v i s o r s , w h e r e it is p r e ­
c e d e d by l a c k o f p a r t i c i p a t i o n , it is b e s t p r e d i c t e d by a d i f f e r e n t v a r i a b l e : 
f o r m i d d l e m a n a g e r s that i s lack of s u p p o r t f r o m o t h e r s at w o r k ; f o r w o r k e r s 
l a c k of s u p p o r t f r o m c o l l e a g u e s ; and f o r t e c h n i c a l s t a f f s p e c i a l i s t s j o b f u t u r e 
a m b i g u i t y . 
6 . 4 T h e e f f e c t s of t i m e . 
A s h a s b e e n s a i d in the i n t r o d u c t i o n to t h i s c h a p t e r , s p e a k i n g a b o u t a 
s e q u e n t i a l m o d e l i s i n f a c t s p e a k i n g about t i m e . G o i n g f r o m one c l a s s of 
v a r i a b l e s to a n o t h e r in the s e q u e n c e p o s t u l a t e s a t i m e - l a p w h i c h i s , i n e s s e n c e , 
o f u n k n o w n m a g n i t u d e . P e r e x a m p l e , i t may t a k e y e a r s f o r an a m b i g u o u s 
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Situation to develop into cerebrovascular disease, but then again it may take 
only seconds for a row with one's superior to lead to a temporar i ly elevation 
of the b loodpressure. 
This means that longitudinal research is the best way to establish the effects 
of time on a sequence. 
We have looked for another way to estimate t ime-effects, since longitudinal 
data are not available to us at this moment (although they are about to come). 
If one agrees with the hypotheses behind the stress model, it is clear that the 
longer one is in the stressful s i tuat ion, o r the longer one is exposed to the 
s t r e s s o r , or to several s t r e s s o r s , the more chances one has to get 'enough' 
of the stressor(s) to develop s t r a i n s . 
I f th is is true it means that the 'older' groups in the organisation have, theo­
r e t i c a l l y speaking, more chances to be in a more advanced stage in the 
sequence than the 'younger' groups. 
If we take a look at the age of the various groups (and it is a great pity that 
in our research age was measured in classes only, we are not able to tel l 
someone's exact age, only to which age class he belongs) we see that middle 
managers and superv isors are sl ightly older than super iors of middle managers, 
w o r k e r s , and technical staff specia l ists. 
Table 6 . 4 . 1 gives the percentages in the age-classes f o r each of the subsamples. 
table 6.4.1 Percentages respondents in age classes 
a c c o r d i n g t o subsamples. (MIM = middle manager) 
age 
18 -
25 -
35 -
45 -
55 -
24 
34 
44 
54 
65 
MIM 
% 
1 
13 
30 
43 
13 
SUB 
% 
_ 
12 
36 
44 
8 
SUP 
% 
-
β 
47 
39 
6 
WOR 
% 
4 
31 
28 
27 
10 
SPE 
X 
1 
27 
39 
28 
5 
I f we draw a line between the age-classes 35 - 44 and 45 - 54 y e a r s , which 
is to be the l ine between 'younger' and ' o l d e r ' , we get the next table, table 
6 . 4 . 2 . 
Thus, we took together the samples middle managers and superv isors as the 
'o ld ' group, subdivided into younger-old and o l d e r - o l d ones, and we did the 
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t a b l e 6 . 4 . 2 C l a s s i f i c a t i o n i n t o ' o l d e r ' and 'younger' groups 
of respondents, a c c o r d i n g t o subsamples. 
age 
'younger' 
18-44 
'older' 
45 - 65 
MIM 
% 
44 
56 
SUB 
% 
4Θ 
52 
SUP 
% 
55 
45 
WOR 
% 
63 
37 
SPE 
% 
67 
33 
same with the super iors of middle managers, workers and technical staff 
special ists, who, together, form the young group. 
This was done to get enough respondents in each of the four resul t ing cel ls to 
do the appropriate analyses. 
In these analyses not all var iables were used: we confined ourselves to the 
s t r a i n s , leaving out interrelat ions between physiological var iables. A f t e r a l l , 
we just wanted to get an indication of t ime-effects and have no hopes to resolve 
the question completely and s a t i s f a c t o r i l y . 
An analysis of var iance showed that an effect of age might be expected in a 
large number of re lat ionships, so that f u r t h e r analysis should be meaningful. 
We wi l l not go into full detail about these analyses: they were largely replcations 
of what has been done in the previous chapter. Again eta's were calculated and 
brought together in four models, one for each group (younger-young, o l d e r -
young, etc), which are presented in f i g . 6 . 4 . 
Only the so-cal led single models have been d r a w n . 
With al l groups the sequence model starts with job-related threat, obviously 
being the most important job-related psychological stra in in the re lat ion to the 
general a f fects. Again in al l groups this var iable is related to anxiety and 
depression, and, with the exception of the younger-old group, to i r r i t a t i o n . 
With the exception of the same group, where it is related d i rect ly to j o b -
related threat, i r r i t a t i o n is linked to cholesterol level . 
Anxiety always leads to heart-re lated psychosomatic complaints and, wi th the 
exception of the older-young group, to health as w e l l . In the latter group 
depression acts as 'stand-in' for anxiety in i ts relat ion to health. And once 
again in al l groups health-related psychosomatic complaints lead to absenteeism. 
So far not many differences are to be seen. 
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f i g . 6 . 4 S i n g l e m o d e l s f o r f o u r a g e - g r o u p s ( s e e t e x t ) . D e c i m a l 
p o i n t s o m i t t e d . ' . O S á p - e . - I O , ' ' . O l á p < . 0 5 , " * p < . 0 1 . 
T h e o t h e r r e l a t i o n s h i p s i n t h e m o d e l s , h o w e v e r , a r e i d i o s y n c r a t i c . I n t h e 
o l d e r - o l d g r o u p s y s t o l i c a n d d i a s t o l i c b l o o d p r e s s u r e s a r e l i n k e d w i t h l o s s o f 
s e l f - e s t e e m , a n d o b e s i t y w i t h h e a r t . I n t h e o l d e r - y o u n g g r o u p s y s t o l i c b l o o d -
p r e s s u r e i s l i n k e d w i t h j o b d i s s a t i s f a c t i o n , w h i l e w e s e e a n o t h e r r e l a t i o n : 
s m o k i n g w i t h d i a s t o l i c b l o o d p r e s s u r e a n d h e a r t f r e q u e n c y , s t a n d i n g o n i t s o w n . 
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In the younger-young group absenteeism is related to diastol ic b loodpressure, 
and depression to heart frequency. 
However, the most interest ing differences are to be seen in the magnitude of the 
eta 's . 
In general the old group (middle managers and supervisors) show hiçf ier eta's 
than the young group 'super iors of middle managers, wo rke rs , and technical 
staff specia l is ts) , while in the older par t^age 45 and above) of the o lder group 
eta's are higher than in the younger part (age below 45) of this group. 
In the older part of the old group we also see more of a sequence than in the 
younger par t , while more physiological var iables are involved. The same goes 
in a way for the young group. In the older part of this group we see a l i t t le 
more of a sequence, and, although not in al l cases, sl ightly higher e ta 's . 
Taking only comparable relat ionships, that i s , relat ionships exist ing in al l of 
the four age groups (for instance, job-re lated threat - anxiety, anxiety -
hear t , e tc . ) we see in both older groups four ( f i ve , if we assume a dif ference 
between .40 and .41 as not existent) of Ihe highest and none of the lowest eta's 
found for these re la t ions, three of which are in the o lder-o ld group. 
In the young groups we see two of the highest eta's (one in each: health -
absenteeism in the younger - old group, and job-re lated threat - depression 
in the younger-young group), but also the only three lowest ones. 
Though not quite c lear and certainly requi r ing more, and especially more 
directed research , these findings might prove that t ime, in this case 
operational ¡zed as age of the respondents, does influence the sequence and 
the strength of the relat ionships between s t ressors and s t ra ins , be it c i r cum-
stantial evidence only. 
In the older groups we see more of the postulated sequence, and in general 
they show stronger associations between the var iables in the var ious s t ra in 
classes. 
6.5 Factormodels. 
In the previous chapter a lot of attention has been paid to factoranalysis of 
s t ressors and stra ins into s t ress - and st ra infactors (see, for instance, tables 
D. 11 and D. 1 5). On the relat ionships between these two 'categor ies' of v a r i a -
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bles models have been bui l t as w e l l . However, this has only been done for 
middle managers and for the total sample. 
S t r e s s f а с t о r s a n d s t r a i n s . 
Regarding the relat ionships between stressfactors and stra ins we can be very 
s h o r t . F o r the total sample only one factor , interpreted as 'lack of support 
from super ior and colleagues' (comprising of the var iab les, followed by the 
factor loading: lack of support from the s u p e r i o r , . 7 1 ; lack of support from 
colleagues, .46; , role ambiguity, .42; and role c o n f l i c t , .35) is important. 
It has an association of . 4 4 " with job-related threat . 
Associations of the other factors with the stra ins o r of this factor with the 
other s t ra ins are either not s igni f icant, or the associations between the 
other s t ra ins are stronger than those between stressfactors and s t r a i n s . 
For middle managers the stressfactor ' lack of support' (comprising of : lack 
of support from colleagues, .69; lack of support from others at w o r k , .59; 
tension in relat ion with other departments, .42; and lack of p a r t i c i p a t i o n , .31) 
is s ignif icant ly related to job-related threat (.39*") and to anxiety ( . 4 0 - ) , 
while 'ambiguity' ( ro le ambiguity P-Ε f i t , .69; role ambiguity E, .64; lack of 
support from s u p e r i o r , .54; job future ambiguity, .38; and underut i l isat ion of 
s k i l l s and a b i l i t i e s , .32) has a signif icant relat ionship with depression ( . 3 8 " ) . 
For the other relat ionships those within stra ins are stronger than those between 
st ressfactors and s t r a i n s . 
As can be seen these are just minor alterat ions to the single models as drawn 
in paragraphs 6.2 and 6 . 3 , and they are considered to be of no s ignif icance. 
S t r e s s f а с i o r s a n d s t г а i η f а с t o r s . 
Regarding the relationships between stressfactors and stra infactors some more 
can be s a i d . As far as the total sample is concerned, the most important s t r e s s -
factors are 'lack of support from superiors and colleagues' (just as above) and 
'lack of part ic ipat ion ' (with only the var iable lack of part ic ipat ion with a 
factor- loading of .66) 
The f i r s t factor leads to psychological complaints (.48*" , comprising of 
depression, .82; anxiety, .73; i r r i t a t i o n , .68; job-re lated threat, .42; and 
' . 0 5 á p < . 1 0 , " . 0 1 ä p < . 0 5 , ~ p < . 0 1 . 
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health, .38) and to anxiety ( . 3 5 " , anxiety, .43). The strong relat ion ( . 7 0 " ) 
between these two st ra infactors is not s u r p r i s i n g . From psychological com­
plaints the strongest relat ionship is that with psychosomatic complaints ( . 6 2 " ) . 
The latter s t r e s s f a c t o r , lack of p a r t i c i p a t i o n , is associated with the factor 
' loss of self-esteem' (loss of self-esteem, .73; job d issat is fact ion, .37) and 
'smoking' (smoking, .47; and obesity, .29), which in turn leads to the factor 
'bloodpressure' (systol ic bloodpressure, .97; diastol ic b loodpressure, .67). 
For the subsample middle managers the only stressfactor involved is 'work 
load' (work load E, .99; work load P-Ε f i t , .76). This is s u r p r i s i n g because 
the variables in this factor are not present in the single model of f i g . 6 . 2 . 1 .2 
in a relationship other than with loss of self-esteem. H e r e , however, 'work 
load' is associated wi th the factors'anxiety' ( . 4 2 " , anxiety, .92; i r r i t a t i o n , 
.34) and ' d e p r e s s i o n / i r r i t a t i o n ' (.39™, depression, .96; i r r i t a t i o n , .43). 
'anxiety' is in turn associated ( .45") with 'psychosomatic complaints' (health, 
.96; absenteeism, .42; heart , .39), while ' d e p r e s s i o n / i r r i t a t i o n ' has a s i g n i f i ­
cant relat ionship ( . 3 4 " ) with 'smoking' (smoking, .70). 
Comparing the relat ionships mentioned here with those of the e a r l i e r models 
( f i g . 6.3.1 for the total sample and f i g . 6.2.1 .2 for middle managers) we see 
that the basic idea behind al l models is roughly the same: a s t r e s s o r or s t r e s s -
factor leading to job-re lated and general psychological s t r a i n s , which in turn 
are associated with psychosomatic complaints.Occasional ly l inks exist to 
behavioural and physiological s t r a i n s . 
Apart from the role of the work load-factor in the sample middle managers 
these factor models do not d i f f e r from the var iable models but for the fact that 
for the total sample the measures of association are s l ight ly , but not consider­
ably, higher in the factor model. 
A l l ¡ n a i l , from a model-bui lders point of v iew, factoranalysing seems to add 
nothing of importance to what has been said in the variable-models approach 
above. 
6.6 Curv i l inear i ty in the combination model. 
Chapter 5 dealt wi th l inear i ty versus curv i l inear i ty in s t ress - research . 
• . 05äp< .10 , • . 0 1 = p < . 0 5 , ~ p < . 0 1 . 
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As we have seen there , many relationships between s t ressors and s t ra ins , and 
within s t ra ins , were not l inear as such, but showed various kinds of c u r v i -
l i near i t y . 
I t is interest ing to see, now that models have been bu i l t , how this l inear i ty 
versus curv i l ineari ty question comes out in these models. 
For the total sample and for the models for the sample middle managers we 
re fer to the results presented in the preceding chapter. 
As it would lead too fa r , inthe context of this book, to look into all the 
relat ionships in all subsamples, we chose to deal wi th the combination model 
(see f i g . 6 .3.2) in more de ta i l . We think this choice is just i f ied because it is 
the model that in our opinion summarizes best the resul ts of our efforts to 
bui ld a more general model, va l id fo r , as we do hope, other populations than 
just industr ia l production staff, on whose answers it is based (this should be 
subject of future research; at present the Stress Research Group at Nijmegen 
univers i ty is studying samples that might serve as a test for this model). 
Besides, in this one model the results for f ive dif ferent subsamples are 
amalgamated, which gives us a chance to look into each of the subsamples' 
situations as far as the form of the relationships is concerned. 
In what fol lows the procedures of the preceding chapter have been fol lowed. 
Here we w i l l give the resul ts of the a p r i o r i contrast tests for each of the f ive 
subsamples and discuss them in relat ion to the plots of the relationships in the 
combination model. 
In the model we see the relat ionships as mentioned in table 6.6 below, where 
the f igures indicate which contrast is the most s igni f icant , followed by, if 
appl icable, the second and th i rd most signif icant ones. 
In the table we see what in fact has been shown before. There is not much 
' t rue ' l inear i ty as such, in that only the f i r s t or l inear contrast is signif icant 
(p ^ .05) . This is the case in eleven out of ninety re lat ionships, not a very 
impressive number. These ' t rue ' l ineari t ies are not concentrated in one or 
two subsamples, but rather equally divided over the subsamples. Nor are they 
concentrated in certain re lat ionships, or it should be in the relationship 
obesity - systol ic b loodpressure, where they are found in three of the f ive 
subsamples. In fact the same goes for 's ingle' s igni f icances, of which there 
are 33, including the eleven l inear ones; they too are spread over the sub-
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t ab le 6.6 Resul ts o f the a p r i o n con t ras t t e s t s f o r the r e l a t i o n -
ships i n the combination model. 
relationship 
role ambiguity -
job-related threat 
role conflict -
job-related threat 
role conflict -
depression 
role conflict -
irritation 
lack support superior 
- irritation 
job-related threat -
anxiety 
job-related threat -
depression 
job-related threat -
irritation 
anxiety -
health 
anxiety -
heart 
health -
absenteeism 
heart -
absenteeism 
heart -
obesity 
obesity -
systolic bloodpress. 
obesity -
diastolic bloodpress. 
obesity -
cholesterollevel 
systolic bloodpress.-
diastolic bloodpress. 
systolic bloodpress.-
heartfrequency 
MIM 
n=160 
-2-1 
-3-1-2 
-3-2-1 
-3-2-1 
-2-1-3 
-2-1-4 
-2 
-2 
-3-1-2 
-3-2-1 
+1-á 
+ 1 
-1+3 
-3 
+2 
+ 1 
+1+2 
-2 
SUP 
n=62 
-3-2-1 
-1-2-3 
-1-3-2 
-2-3-1 
-2 
-1+3-2 
-1+3-2 
-1+3-2 
-1+3-2 
-1+3-2 
-1+2-4 
-1 
+4-1+3 
+4 
+1+3 
+2 
+1+2 
-2 
SUB 
n=111 
-2-4-1 
-1-3-2 
-1-3-2 
-1-3-2 
-1+3-2 
+1-3-2 
-3+1-2 
+ I-3 
+1 
+ 1+2 
-2 
-2 
-4 
+ 1 
+2 
+3+1 
+ 1ь2+3 
+3+1+2 
WOR 
n=114 
-3-1-2 
-1+3-2 
-1+3-2 
-1+3-2 
+1-4-3 
-3-1-2 
-3-I-2 
-1-3-2 
+3+4+2 
+ 1 
-2 
-2 
-1 
+1 
-2 
-2 
+1+2 
+1+2 
SPE 
n=101 
-2+1-3 
-2 
-2 
+1 
-2-1-4 
-2 
-2 
-2 
+1-3-2 
+1-3-2 
-1+3 
+3-1 
-1+4+3 
+1 
-3-4+1 
+ 1 
+3+2+1 
+3-1+4 
Figures show the most s i g n i f i c a n t c o n t r a s t , f o l l o w e d by a second or 
t h i r d one, i f more than one c o n t r a s t i s s i g n i f i c a n t (p ^ . 0 5 ) . 
+ or - i n d i c a t e s a p o s i t i v e or negat ive t - v a l u e . 
samples; there ¡s a sl ight tendency, however, that they are concentrated in the 
r i ^ i t half of the model, s ta r tmgwi th relat ionships between psychosomatic and 
behavioural s t ra ins . 
This means that al l of the other relationships ca r r y mult iple signif icances: at 
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least two contrasts are signif icant ai ρ - .05 level . 
Even in these multiple signif icances not much consistency is found ' r o w - w i s e ' , 
i . e . , over subsamples per re lat ionship. Some more agreement can be seen in 
the columns, per subsample. For middle managers both relat ions of role c o n ­
f l ic t wi th general psychological affects are ' - 3 - 2 - 1 ' ; for super iors the relat ions 
of job-related threat with the general psychological s t ra ins and of anxiety with 
the psychosomatic stra ins are identical (-1+3-2); f o r superv isors, just as 
with middle managers, the relationships of ro le confl ict with general psych-
logical affects are identical (-1-3-2, a contrast , however, different from that 
with the middle managers); with workers we see agreement in the relations 
of r o l e confl ict with job-re lated threat and general psychological strains 
(-1+3-2) and of job-related threat with anxiety and depression (-3-1-2); 
and fon technical staff special ists the relationships of anxiety with the psycho­
somatic complaints show the same contrast (+1-3-2). 
As we have seen in the preceding chapter, with multiple significances the form 
of the relat ionship becomes rather ambiguous; it appeared to be impossible to 
infer the form from the f i r s t signif icant contrast . Therefore the relationships 
were plotted for each of the subsamples. In f i g . E. I the plots are d r a w n . 
It appears that the inconsistency in the contrast-table (table 6.6) is shown in 
the plots as w e l l , although basical ly the dif ferent contrasts lead to comparable 
relat ions too. 
If we again use the method of paragraph 5.9.1 , where we combined monotonous 
r i s i n g , and normal and inverted J-curves into one category, we see that, if the 
curves are smoothed a l i t t l e , and with some, however r a r e , exceptions,al l 
relat ionships between st ressors and strains would fal l within this ' r i s i n g ' 
category. The exceptions are middle managers in the relationship between 
ro le ambiguity and job-related threat (where they show an inverted U-curve), 
and technical staff special ists in the relat ion of lack of support from the 
super ior and i r r i t a t i o n (again an inverted-U). A fine example of the ' r i s i n g ' 
category is the relationship between role confl ict and job-related threat for 
al l f ive subsaimples. The same goes for the relat ions between job-related 
threat and general psychological af fects, the exception here being superiors 
in the relat ion between job-related threat and anxiety (where they show an 
inverted U-curve), and between general psychological affects and psycho-
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somatic complaints, where no exceptions are found. 
Real differences s t a r t from the relat ionships of psychosomatic complaints 
with the behavioural s t r a i n s . 
In the relat ion health - absenteeism three curves are r i s i n g , two (those for 
technical staff special ists and super iors) are descending. 
In a way this situation is repeated in heart - absenteeism, be it that the once 
r i s i n g curves now more or less form inverted-U curves. 
Between heart and obesity and between obesity and the physiological s t ra ins 
the situat ion rea l ly looks messy; the only agreement between the curves of 
obesity т і ф і be the tendency to go upward at the end. 
The relat ionships of systol ic bloodpressure with diastol ic bloodpressure and 
heartfrequency are again f i t t ing in the combined category ' r i s i n g ' c u r v e s . 
Summarizing these contrasts and plots of the relat ionships in the combination 
model we can be f a i r l y sure to say that one looses a lot of information by only 
using l inear techniques to analyze s t r e s s - r e l a t i o n s h i p s . It once again seems 
wise, whenever possib le, to turn to non-l inear techniques and to express the 
strength of the relationships in non-l inear measures of associat ion, such as 
eta's, in spite of the extra effort it might cost to use them. 
Another thing is that some of the plots of f i g . E. I seem to be an excellent 
example for the already previously quoted sentence Weiss (1976) w r o t e , that 
curv i l inear relat ionships tend to be somewhat unstable From sample to sample 
from the same populat ion. 
6.7 Conclusions. 
We started this chapter with a short summary of various authors who each had 
their own, although sometimes very s i m i l a r , c lassi f icat ion of s t r e s s o r s and/ 
or stra ins into di f ferent classes. 
A f t e r that we postulated a general sequence model (see f i g . 6.1 .1) that has 
guided our research t h r o u ^ o u t this chapter along the various multiple and 
single models for each of the subsamples and along the factormodels, the 
models for the total sample and the combination model. 
Now it is time to evaluate our general sequence model and to test it against 
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the empir ical data gathered in this chapter. 
When we look at the various models it appears that a number of s t ressors and 
stra ins are apparently less important in s t ress- research of this type: either 
they do not appear in most models, or they have no links to st ra ins in the 
sequence; that sequence just stops there. 
So we see that in par t icu lar the stressors responsibi l i ty fo r persons, under-
ut i l isat ion of sk i l l s and ab i l i t i es , tension in relat ions with superior and sub-
ordinates, lack of support From colleagues and from wi fe , fr iends and re lat ives 
are not very predict ive in relat ions to strains and that, in fact , they may be 
regarded of l i t t le value. 
The most important s t resso rs , on the other hand, are job future ambiguity, 
role conf l ic t , role ambiguity, and, to a somewhat lesser degree, lack of 
support from others at work and from the super ior , work load, and tension 
in relat ions with other departments. 
Within the stra ins we see a s imi lar p ic tu re , although more strains seem to be 
important. The strains that were found to be of the greatest value are j ob -
related threat , anxiety, heal th, heart , and obesity, and, to a lesser degree, 
also depression, i r r i t a t i o n , absenteeism, and smoking. This means that job 
dissat isfact ion and loss of self-esteem could as well be left out. 
Of course the physiological strains are not mentioned in this context, as they 
are supposed to be at the end of the sequence-l ine, so they w i l l not have any 
predict ive value fon the other s t ra ins; they a r e , at the most, indicative for 
i l lnesses. 
The most important s t ressors and stra ins are included in the combination 
model, as could be expected by the way this model was constructed. However, 
apart from job future ambiguity, they also appear in the model for the total 
sample. 
With these variables inmind, let us re turn to the general sequence model. 
If we look at the var ious models we see that quite often the st ressors are 
linked to the job-re lated psychological strains (in casu, job-re lated threat) 
as well as with the general psychological af fects. And, but to a much lesser 
degree, with psychosomatic complaints. 
This means, in our opin ion, that the sequence from s t ressor to general 
psychological affects does not necessari ly involve the job-re lated psychological 
158 
stra ins, as was postulated, but that in fact it is an either . . . or . . . re la t ion . 
From the s t ressors we see a link to either job- re la ted psychological s t ra ins 
or to general psychological af fects. These two classes are well connected 
with each other and it is supposed that a mutual influence exists between them. 
Thus, we might assume that they are two (sub)classes at the same stage in the 
sequence. 
From there on mainly the general psychological affects (in casu, anxiety , but 
a lso, to a lesser degree, depression and i r r i t a t i on ) lead to psychosomatic 
complaints, wh ich , in t u rn , give r ise to behavioural s t ra ins . The lat ter lead 
to physiological s t ra ins , which are expected to be indicators of or r isk factors 
for ¡IInesses. 
Attention should be paid to the behavioural s t ra in absenteeism: in the var ious 
models absenteeism is used as an intermediate between the psychosomatic 
complaints and the physiological s t ra ins . And indeed It might be that absentee-
ism, due to psychological or psychosomatic d iscomforts, eventually leads to , 
for instance, Ы ф е г bloodpressures. But there is no reason why high b l o o d -
pressures, due t o , for instance, obesity, should not give r ise to absenteeism. 
As Aldr idge (1970) states: 'Measures of absenteeism can be most helpful in 
fol lowing broad trends of sickness behaviour in various working groups but 
are notoriously inaccurate when it comes to the diagnostic cause of the 
absence' ( p . 614). 
And here we r e t u r n to the classes in s t r e s s o r s McGrath (1976) dist inguished 
(see paragraph 6 . 1 ) . We then, in our most ' important' s t r e s s o r s , recognize 
broadly three of his c lasses. 
Role ambiguity and work load may be considered to belong to 'task-based 
stress' (though some aspects may be 'role-based st ress ' ) ; role conf l ict and 
job future ambiguity are considered to belong to the class of ' role-based 
stress' (with maybe some overlap to ' task-based' aspects); and tension in 
relaticns with other departments, and lack of support from others at work 
and from the super ior a r e belonging to the class of 'stress a r i s i n g from the 
social environment, in the sense of interpersonal r e l a t i o n s ' . 
These considerations force us to restate the general sequence model of f i g . 
6.1.1 and to replace it by the fol lowing model ( f i g . 6 .7) . 
Under each class the most important var iables are included in the boxes. 
159 
From this f igure we can infer that in future research the VOS, the organisat io-
nal s t ress quest ionnaire, as used in this research, can be reduced in size 
considerably. In fact one very well measures what is important in the s t ressor 
- s t ra in chain by using only the var iables mentioned in the empirical general 
sequence model and leaving the other var iables out. 
STRESSORS 
task-based: 
role 
ambiguity 
workload 
role-based: 
role conflict 
job future 
ambiguity 
?pcial· 
tension with 
departments 
lack support 
others 
lack support 
superior 
V 
\ 
JOB RELATED 
PSYCH.STRAINS 
lob related 
threat 
1 
GENERAL 
PSYCH STRAINS 
anxiety 
depression 
irritation 
/ 
/ 
PSYCHOSOM. 
COMPLAINTS 
health 
heart 
\ 
\ 
BEHAV. 
STRAINS 
obesity 
smoking 1 
/ 
absenteeism 1 
PHYSIOL 
STRAINS 
f i g . 6.7 Emp i r i ca l general sequence model. 
Another important issue is that in longitudinal research , if one wants to 
measure the effects of s t ra ins on i l lness, without expl ic i t interest in 
organisat ion-development- l ike processes of res t ruc tu r ing the work env i ron-
ment, one can start at a later point in the sequence, fo r instance with general 
psychological s t ra ins or wi th psychosomatic complaints, and go from there on 
to actual i l lnesses. This could save considerable time and energy. 
An ideal approach would be, however, to measure the whole chain at the 
beginning and at the end of longitudinal research , and, at intermediate stages, 
conf ining oneself to the s t ra ins . 
As we have seen, the factormodels do not add new informat ion, and it seems 
best not to use them any fu r the r . The only advantage they have in that they 
l inear ize the re lat ionships, is based on , to our knowledge, unknown fac tors . 
That means, however, that , and we think there is considerable evidence in 
our work to that issue, one has to real ize oneself that in fact a l l in ter re la t ion-
ships can best be considered curv i l i near , and be treated accordingly. 
Af ter what has been wr i t ten above we think the questions we asked ourselves 
in chapter 2 (2 .3 and question c) are al l answered. 
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It appears that the idea of a sequence (and the subsequent use of some s t ra in 
variables as dependent as well as independent var iables) indeed explains 
more of the variance of the stra ins than do the relat ionships between s t ressors 
and strains-as-dependent-var iables only. 
The idea of c luster ing s t ressors and/or s t r a i ns , as has been done in the 
factoranalyses, seems not very f r u i t f u l . 
The way the sequence runs and the very c lassi f icat ions into classes of 
variables have been elaborated in the empirical general sequence model. 
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7 D ISCUSSION 
As has been said before ¡η this study, we have t r i e d to test a s t r e s s research 
model in a horizontal perspective: this means that relat ions between s t r e s s o r s 
and stra ins are analysed as such, without taking into account intervening 
variables such as personal i ty c h a r a c t e r i s t i c s , needs, a b i l i t i e s , and i n t e r ­
personal r e l a t i o n s . F u r t h e r m o r e , our s t r e s s o r s were those which can be 
found in work organisat ions: variables in the fami ly , the interact ion between 
family l i fe and work l i f e , variables in le isure act iv i t ies and other var iables 
in the environment of the organisation were not used in this study. 
One could of course t reat this fact as a shortcoming of our work and I cannot 
say it is not s o . But then again one has to real ize that in our def in i t ion of 
stress anything that i s , by the person himself, perceived as threatening him 
and his a c t i v i t i e s , might act as a s t r e s s o r , b r i n g i n g about negative or u n ­
healthy consequences.And'anything'means too large a number to study. 
It is important to keep in mind that my colleague Martin Reiche is tackl ing 
the effects of intervening variables and that, we do hope, one day our ef for ts 
wi l l be put together. 
The f i r s t stage in organisation stress models is the link between object ive and 
subjective environments. The objective environment then r e f e r s to the e n v i r o n ­
ment which exists independently of the perceptions the person holds of i t . In 
fact it includes the physical environment as well as the social and cu l tura l 
environments. In stress research attention is almost always focused on the 
objective social environment. To quote Caplan et a l . (1975): ' ( - ) , especial ly 
on the organizat ions, small groups, and interpersonal relat ions which form a 
prominent part of the occupational environment' ( p . 4 ) . 
The subjective environment is formed by the person's perceptions and c o g n i ­
tions of the (external) objective environment. 
There i s , and has been, a discussion on what is the most important e n v i r o n ­
ment to measure regarding the genesis of s t r e s s , or r a t h e r , s t r a i n . T h e o r e t i ­
cal ly speaking a most interest ing question, but , in my opin ion, not very 
f r u i t f u l . Both environments b r i n g their own measurement problems: the o b ­
ject ive environment can be d i r e c t l y observed, but it is not possible to assess 
i t 's impact on the person and his reactions in a d i r e c t way; the subjective 
environment cannot be d i r e c t l y observed, it has to be i n f e r r e d from the verbal 
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o r wr i t ten report of the person. 
And it is hard to conceive that an objective environment exists that influences 
the responses of the person without the effects of the ( id iosyncrat ic) perception 
the person has of that environment. 
One could say, of course, that, in view of the above, one should measure both 
environments. But as , in my opinion, the genesis of st ra ins is at least mediated 
by the person's percept ion, I fai l to see the mer i ts of such measurements, apart 
from the assessment of the person's highly individual style of percept ion, which 
might be not only id iosyncrat ic , but also si tuat ional ly determined. 
In a more pragmatic approach, then, I think that it is important to know what 
sort o f , g lobal , agreement exists between the two environments. And with 
'g lobal ' I mean that it is important to know, should they d i f f e r , whether the 
di f ferences are large or sma l l . 
I t would be rather annoying, to say the least, should the two environments be 
absolutely not comparable, if one wishes to change one's organisation to lessen 
the effects of s t resso rs . Suppose one finds in research that a high association 
exists between sleeplessness and the lack of social support from the immediate 
super io r , and one is convinced that sleeplessness is detrimental to the work 
that has to be done. It then might be decided that super iors w i l l be given 
courses to improve the i r ab i l i t ies to give support . The support-behaviour w i l l 
change, if the course is well g iven. 
To the subordinate this change is a change in the objective environment, whi le 
a change in the subjective environment is needed to b r ing better 's leep-per -
formance' . And without knowing at least something about the relationship 
between the two environments the effects, or even the d i rec t ion , of the change 
are hi^nly ambiguous. 
Therefore one of the possible measures of the objective environment, the 
opinions and ideas of the ' forum' of ro le set members, was used in this study, 
and compared with the opinions and ideas of the focal persons. In the resul t ing 
'dyads' discrepancies were looked fo r . 
I t appeared that agreement did not always ex is t , but that disagreements were 
re la t ive ly smal l , and, without any clear t rend , were scattered over dyads and 
subjects. 
That could mean, and in fact it was concluded so, that the perception of the 
focal person of the object ive environment and the measure of the objective 
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environment used in th is study a r e , in a broad sense, in agreement with each 
other . The Focal person thus shows a fa i r l y accurate perception of the objective 
environment: the 'random' disgreements a re most l ikely caused by ei ther s i t u -
ational o r personal i ty induced di f ferences. 
Furthermore it was shown that the disagreements were rather randomly and 
not very strongly related to the strains of the focal persons. This is not 
su rp r i s ing , because a disagreement has to be perceived in order to act as a 
s t ressor , and that means that a lot of confl ict should have been reported i n -
stead of the present rather small amount. 
These findings mean that organisational change in the framework of st ress 
management might be based on better grounds than just ' t r i a l and e r r o r ' ; that 
a change in a cer ta in d i rect ion in the objective environment w i l l , rather l i ke ly , 
be perceived as such, and not, for instance, as the reverse . 
These findings do not , however, mean that from now on one could suff ice 
with focusing on the subjective environment, ignoring the objective env i ron -
ment completely. 
In the f i rs t place because the measure of the objective environment as used in 
this study is only one of the conceivable measures: and it is not cer ta in in 
advance that other measures wi l l y ield the same resu l t s . And in the second 
place because there are strong indications that var iables as organisational 
size and h ierarch ica l level are important in determining the experience of 
s t ra ins . Reiche and Van Dijkhuizen (1979) have shown that the dichotomy 
' large ' versus 'medium-sized' companies can discr iminate in s t ra ins as 
absenteeism and bloodpressure, among o thers . 
In relat ion to these findings it is an important quest ion, however, whether 
perception does play a role regarding these var iab les . It is as yet unknown 
whether respondents do perceive their organisations as ' la rge ' or 'medium-
s ized ' , and what consequences such a perception might have, that i s , to what 
kind ofi subjective environment it leads; the respondents were not asked to 
assess the size of their company, it was assessed for them by the researchers . 
Fur ther research in this f ield could br ing interest ing and useful resu l ts . 
Concerning the question of the form of the relat ionships between var iables in 
this study, I think that it has been c lear ly demonstrated that we cannot take 
l inear i ty fo r granted. This i s , however, done in most studies related to 
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organisational s t ress . In a number of cases this may be jus t i f ied , when the 
l inear regress ion- l ine is a (rather) good approximation of the actual cu rve . 
The d i f f icu l ty is that it is hard to know in advance in which cases. 
Analysing the data with l inear techniques may lead to a more or less serious 
underestimation of the strengths of the relat ionships, if a signif icant deviation 
from l inear i ty can be shown to exist . This may lead to a relat ive overestimation 
of the l inear relat ionships over the curv i l inear ones, since the ear l ie r remain 
the same whether they are analysed in a l inear or a curv i l inear way. 
Thus it has been advised always to use non-l inear measures of associat ion, 
such as e ta 's . 
A disadvantage of this k ind of measures of association is that they lack a sign 
indicat ing the d i rect ion of the relat ionship. That means that one has to plot the 
relat ionship graphical ly to be able to tell whether a cer ta in s t ressor , or 
var iable supposed to be a s t ressor , is in real i ty s t ra in- induc ing o r even 
s t ra in - reduc ing , as in the case of responsibi l i ty for persons and a number of 
s t ra ins . 
This is of course complicating stress research, but , nevertheless, it micfit 
make it more accurate. 
An ideal si tuation would be if it was possible to find a method of transformation 
to make the non- l inear relat ionships l inear. Such a method does, however, not 
exist if one wants to depart from the results of contrast analys is . 
And should it be avai lab le, then the question r ises whether it would be useful 
for our data, since the eta's are rather unstable over the various subsamples, 
probably at least par t ly due to the relat ively small numbers of respondents 
(the smallest group being 62, the largest 160 subjects). 
It is not impossible that if one has the disposal of very large numbers of 
respondents, the eta's w i l l become more stable, so that i t would then be wo rk -
able to use a transformation after al I . But in this study it would mean the 
necessity of t ransforming each relation for each subsample. An enormous job, 
comparable with the task Sysiphus was given after he had crossed the Styx . 
As we have seen, doing factoranalysis in fact l inear izes the re lat ionships. 
This means that l inear techniques are appropriate if one departs from fac tor -
scores . It i s , however, not clear why and how this l inear izat ion sets i n , 
which makes i t , in my opinion, rather r isky to use. Besides, it is clear that 
by using factor -scores one looses a lot of, sometimes highly valuable, psycho-
logical informat ion. 
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Most interest ing a r e , there fore , recent developments at the univers i ty of N i j -
megen, which, as it looks now, may make it possible to find the appropr iate 
transformations in the near fu ture. 
One other remark seems appropriate in the context of l inear i ty versus c u r v i -
l ineari ty and the in ter -group or inter-sample di f ferences. 
If we take a look at the data plots of the relat ionships in the combination model 
in appendix E , it appears that the inter-sámple differences are rather small 
for most of the relat ionships between st ressors and s t ra ins , and between 
strains as w e l l . In fact , the plots of the subsamples f i t in a rather narrow 
band. The relat ions between psychosomatic complaints and behavioural s t ra ins , 
and between the lat ter and physiological s t ra ins , deviate from this ' r u l e ' . 
It seems that the dif ferences are due to dif ferences in scores on the behaviou-
ral s t ra ins ( in par t i cu la r absenteeism and obesity), because the behavioural 
strains are involved in both deviating re la t ions. This could mean that i n te r -
vening fac to rs , l ike the ones ear l ie r mentioned in this chapter, are especial ly 
important in the development of behavioural s t ra ins . With obesity this could, 
for instance, mean that eating and dr ink ing habi ts, as well as habits of physical 
ac t iv i ty , d i f fe r between the five subsamples, these differences accounting for 
at least part of the observed di f ferences. 
With absenteeism dif ferences may be traced back to cultural d i f ferences, 
' cu l tu ra l ' used in the sense of what is common use in or belongs to the cul ture 
of the various funct ions. It may be that the cul ture in the one function favours 
absenteeism, whereas in the other it favours 'going on' in spite of i l lnesses, 
unti l one rea l ly has to s top. 
The same th ing, other factors influencing the incidence of the s t r a i ns , could 
apply to smoking. The dichotomy between smoking and not-smoking may be 
influenced by whether parents do smoke, whether smoking is favoured by 
peers , whether it is possible or allowed to smoke on the job, e tc . Thus , 
smoking or smoking more under s t ress could be dependent upon the 'smoking 
cu l tu re ' inone 's environment. And again it is of course possible that factors 
like personal i ty character is t ics and social support play their roles in this 
context. 
The last part of this study is concerned with the issue of sequential re la t i on -
ships within the s t ra ins . 
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I t has been shown that the general ¡dea of such a sequence ¡s cor rect : relat ions 
between factors next to each other in the sequence model are stronger than 
between those which are separated from each other by a th i rd factor . That 
means that a part of the re lat ively low corre lat ions between stressors and 
st ra ins in other studies can be explained by this sequence: they are based on 
var iables not immediately connected. 
Moreover, the general empir ical sequence model, in my opinion, makes sense 
from a theoret ical point of v iew. That i s , the postulated relat ionships in the 
order as depicted, seem to be log ica l . To me it is conceivable that ro le 
ambiguity makes one anxious, that being anxious leads to sleeplessness, which 
could ei ther be the cause of absenteeism or of another behavioural s t ra in , as 
smoking more (or eating more, or dr ink ing more coffee) to stay awake and be 
a ler t dur ing daytime (or dur ing working hours for shift workers ) . Smoking 
and dr ink ing coffee, or overweight resul t ing from wrong eating habits, in 
turn may ra ise one's physiological var iab les , which are r isk factors for i l l -
ness, thus 'causing' absenteeism. However, it is inconceivable that this 
chain should or could be reversed. 
Apart from the fact that accepting and using a sequential model in one's 
research boosts the strength of the measures of associat ion between the 
var ious var iab les , i t can be an advantage in longitudinal research. 
Usually one takes a sample of subjects, measures s t ressors and strains 
several t imes, and hopes (For research purposes, not for the sake of the sub-
jects) that enough subjects w i l l develop i l lnesses. Since it is always only a 
small quantity of the people in one's sample that is l ikely to become i l l ( i t is 
a re lat ive ly small percentage from the point of view of research, that 
develops, for instance, coronary heart disease), in order to end up with a 
sample of sufficient size to do appropriate stat is t ical analyses the ini t ial 
sample often has to be enormous. 
Bes ides, developing coronary heart disease takes t ime, and that means that 
the study has to be extensive in time as we l l , if one always star ts with the 
s t r esso rs . 
The now developed sequence model enables one to pick a class of var iables 
in an intermediate stage of the model, say for instance psychosomatic com-
p la in ts , as star t var iables in the research. If high scores in this class are 
used as selection c r i te r ion for part ic ipat ion in the longitudinal study, it is to 
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be expected that both the number of subjects to be questioned and the time 
needed for the study can be diminished, which saves fund as well as energy. 
Or , with the same ef for ts as above, it is possible to screen larger par ts of 
the (or one's) populat ion. 
As has been said in the conlusions there , another advantage of the techniques 
used in the previous chapter is that the number of variables compared with 
those in the in i t ia l model may be reduced without loosing important information: 
a reduction especial ly achieved in the s t ressors and the job-re lated psycho-
logical s t ra ins . The thus achieved reduction in time needed to f i l l in the 
questionnaire is important: questionnaires often go on and on, where they 
always should be as simple and as short as possib le. 
The sky is not completely c lear , however. 
As we have seen, there are several di f ferences between the subsamples in 
this study, regard ing the sequential models. Differences in the strength of 
the relat ionships between var iab les, but a lso , which mainly can be seen in the 
single models, in the var iables that are l inked s igni f icant ly . The var iable that 
is most important in one subsample may be absent in another JJ 
That means that the empirical general sequence model is in fact a core model, 
around which the models for the subsamples are bu i l t . The reasons for the 
differences between subsamples may be the same as those behind the d i f fe ren-
ces in the plots regard ing behavioural s t ra ins described above. Cu l tu ra l , 
h ierarch ica l ly related or not, personali ty and other conditioning factors may 
again be present here . Their inf luence, however, is unknown, par t ly because 
of the fact that this research lacks appropriate data for conclusions in that 
framework, and par t ly because of the bivar iate instead of mult ivar iate 
approach to the problem. 
It is of course inv i t ing , nevertheless, to speculate about the backgrounds of 
the di f ferences. 
Some of them seem to be task-based, but then again explanations remain 
d i f f icu l t . I t seems log ica l , for instance, that, looking at the single models 
only, middle managers should report tensions in the contacts with other 
departments, wi th which they have to maintain frequent contacts. And indeed, 
they do. One would expect the same from the technical staff specia l is ts , and 
not, for instance, from the worke rs . However, with staff special ists this 
stressors do not belong to the most important ones, and with workers it does. 
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So either these differences are nonsense-based, due to faulty sampling or to 
too small samples, ot to capi tal iz ing on chance f luctuat ions. But many p r e -
cautions have been taken to avoid that. 
Or they are influenced by o ther , hitherto unknown fac to rs , which have to be 
investigated in future research . 
One of those factors might be the influence of t ime, which i s , as I have treated 
i t , related to age. I took the age of the respondents as discr iminat ing variable 
for the assessment of the effects of time; maybe not the best var iable possible, 
cer ta in ly not if compared with the merits of longitudinal research, but the best 
avai lable in this study. 
One could argue that age here in fact means the time one has spent in the com-
pany, as far as s t ressors and strains are company-based: this time is , 
however, inevitably highly corre lated with age. 
Or , regarding stressors and st ra ins that are job - or funct ion-re lated, that 
age in fact means senior i ty in that job or funct ion. Problems might ar ise then 
if one argues that quite a number of respondents in the higher ranks have been 
promoted from thtíjrank and f i le in the years behind, which has exposed them 
to a number of different environments. However, the same can happen in 
longitudinal research: in a time span of , say, ten years (some studies even 
take longer) many people wi l l change from lower to higher jobs in the o rgan i -
sat ion, causing the same 'sen ior i ty ' problem. 
The slight inverted U-type curve that results if one goes from the younger-
young, via older-young and younger-o ld, to the o lder -o ld group, taking into 
account strength of relat ionships as well as the existence of a sequence, 
means that both younger and older people in an organisation are 's t ress-prone ' . 
More, anyway , than people in the ' intermediate' stages of age. 
Again , it is not possible to fu l ly explain this f inding from our data, since our 
research was not speci f ical ly directed at answering this problem. 
But interpolat ing from the resul ts of the interview of the 'middenkaderonder-
zoek' and the analyses done there regarding 'young' and 'o ld ' middle managers 
(Van Vucht T i jssen et a l . , 1978, p. 170 Ff.) it might be argued that in general 
younger (under 34) respondents lack experience in thei r work , giving stra ins 
easier access; relat ively lack responsibi l i t ies and usually do not have an 
immediate gr ip on po l ic ies , giving r ise to job d issat is fact ion, a lower se l f -
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esteem, psychosomatic complaints, more absenteeism and a hic^ier cho les tero l -
level (according to the research with middle managers as subjects). The older 
(over 45) subjects are much more exper ienced, often do have great respons ib i -
l i t ies , and a more d i rect gr ip on company-pol icy. A r ise in age, however, 
often brings about a r i se in the physiological var iables such as bloodpressures 
and heart frequency, which might explain the higher absenteeism. Fur thermore , 
older middle managers appeared to have more anxiety, depression and i r r i -
tat ion, more job-re la ted threat and a lower sel f -esteem. They do have d i f f i -
cult ies to step up with modern developments in techniques, to keep up with 
present day knowledge and to understand the mentality of their (often much) 
younger subordinates, creat ing a k ind of generation-gap. 
The efforts regarding the sequence in s t ra ins have resulted in the empir ical 
general sequence model ( f i g . 6.7) ; a core-model that can be extended 
theoret ical ly . 
The box ' s t ressors ' in fact has to be divided into a subjective and an objective 
par t , the s t ressors being mentioned in the f igure belonging to the subjective 
s t ressors . The objective s t ressors , then, are of the kind as described above 
in this discussion: they should include var iables as company-size, h ierarch ica l 
leve l , maybe number of levels in h ierarchy ( ' f latness' of the organisat ion), the 
company's pol ic ies (regarding personnel , promotions, e t c . ) , factors in the 
production process (state of the technology, badge or mass product ion, 
presence or absence of conveyor be l ts , e t c . ) , and, last but not least, the 
role senders. 
The nature of these variables is that they can be assessed without making use 
of the perception of the respondents. This k ind of variables influences the 
experience of s t ressors and s t ra ins , although it is not clear throuç^i what 
mechanisms. A s , for instance, Reiche and Van Dijkhuizen (1979) have shown, 
respondents in medium-sized companies repor t , when compared to those in 
large companies, on the average signi f icant ly more work load, tensions in 
relat ions with other departments, ro le conf l i c t , less support from the 
immediate super io r , and more job future ambiguity; hence they report more 
anxiety, depression and i r r i t a t i o n , do have higher systol ic and diastol ic 
bloodpressures and higher cholestero l levels , but are less absent. 
The same kind of dif ferences were shown regarding posit ion in h ie ra rchy . 
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At the end of the chain in the model, after the physiological s t ra ins , a box 
' i l lness ' should be added. Not , as in the ea r l i e r Ann Arbor models, rest r ic ted 
to coronary heart disease, but extended to all kind of diseases with a proven 
or assumed psychological aspect: such as diseases of the resp i ra tory system, 
the digest ive system, the immune system, a l le rg ies , emotional i l l heal th, and, 
as the latest development in research, even cancer. 
For none of the diseases a causal l ink with psychosocial st ress has yet been 
proven completely, to our knowledge, but there is enough circumstantial 
evidence to expect some 'breakthrough' in the near fu ture. This might be a 
great task for in terd isc ip l inary research, for instance between psychology 
and (social) medicine. 
Another addi t ion, already frequently mentioned, is a box of personality 
character is t ics which should include al l the var iables a person brings wi th 
him to the s i tuat ion, such as needs, ab i l i t i es , age, personal i ty type, mari ta l 
status, sex, experience, etc. This box is supposed to exert its influence on 
every relationship in the c h a i n . 
The theoretical model would thus look as fo l lows. 
PERSONALITY CHARACTERISTICS 
OBJECTIVE 
POTENTIAL 
STRESSORS 
SUBJECTIVE 
STRESSORS 
— 
JOB RELATED 
PSYCHO LOGICAL 
STRAINS 
GENERAL 
PSYCHOLOGICAL 
STRAINS 
-" 
PSYCHO-
SOMATIC 
COMPLAINTS 
• 
BEHAVIOURAL 
STRAINS 
1 
ABSENTEEISM J 
PHYSIO-
LOGICAL 
STRAINS 
ILLNESS 
Theo re t i ca l genera l sequence model. 
This model is to be considered as the theoretical var ie ty of the empir ical 
general sequence model which i s , in fact , a research model. 
S t i l l a lot of questions regarding our stress models remain to be answered. 
They anyway have to be tested in fu r ther , preferably longitudinal, research. 
And then again not al l questions wi l l be answered. 
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Any study intended to answer questions usually raises more questions than it 
answers. My research certa in ly is no deviation from this ru le . 
And as long as researchers t ry to put people's stresses into l i t t l e boxes of 
'general ' models, exceptions w i l l continue to raise questions. 
So that, paraphrasing the t i t le of a current ly running play at the St rand Theatre 
in London, one could ask: 'Who's stress is it anyway ?' 
173 

8 REFERENCES 
Adorno, T.W., E . F r e n k e l - B r u n s w i k , D.J.Levinson and R . N . S a n f o r d , The 
author i tar ian personal i ty . New York, N o r t o n , 1969. 
A insworth, H . , R i g i d i t y , insecur i ty , and s t r e s s . J . Abnorm. Soc. P s y c h o l . , 
1958, 56, 67-74. 
A lbrecht , К . , Stress and the manager. Englewood C l i f f s , P r e n t i c e - H a l l , 
1979. 
A l d r i d g e , J . F . L . , Emotional i l lness and the work ing environment. Ergonomics, 
1970, 13(5), 613-621. 
Anderson, C . R . , Coping behaviors as intervening mechanisms in the i n v e r t -
ed-U stress-performance re lat ionship. J .Appi . P s y c h o l . , 
1976, 61(1), 30-34. 
Anderson, C R . , D . H e l l r i e g e l and J.W.SIocum, Managerial response to e n ­
vironmental ly induced s t r e s s . Acad.Management J . , 1977, 
20(2), 260-272. 
Appels, Α . , Psychologische suggesties voor een bedri jfsgeneeskundige 
preventie van het h a r t i n f a r k t . T . S o c . G e n e e s k . , 1974, 52, 
225-233. 
Appels, A . , Screenen als methode voor preventie in de geestel i jke ge­
zondheidszorg. Amsterdam, Swets en Z e i t l i n g e r , 1975. 
Bastelaer, A . v a n , and W.van B e e r s , Vragenl i jst organisat iestress (VOS): 
psychometrische kanttekeningen b i j v e r g e l i j k i n g van data 
over v i j f onderzoeksgroepen. Nijmegen, Katholieke Univer­
s i t e i t , 1979 (internal report 79 АО 01/CG 0 1 , Stressgroep 
Nijmegen pubi . no. 10). 
Bastelaer, A . v a n , and W.van B e e r s , Vragenl i jst organisat iestress (VOS): 
een handleiding voor gebruikers; testkonstrukt ie en -norme-
r i ng. 1980 (in p r e s s ) . 
Berkowi tz , L . ( e d . ) , Advances in experimental social psychology. New Y o r k , 
Wiley, 1967. 
Biddle, B . J . , and E.J.Thomas, Role theory: concepts and r e s e a r c h . New 
York, Wiley, 1966. 
Bohrnstedt, G.W. , A quick method for determining the r e l i a b i l i t y and val id i ty 
of mult iple-item scales. Amer.Socio l . R e v . , 1969, 3 4 , 
542-548. 
Bonjer, F . H . , Hartonderzoek in bedr i j ven. H a r t b u l l e t i n , 1972, 3(2), 
59-62. 
Bonjer, F . H . , Resultaten en consequenties van het COP I H-onderzoek. 
H a r t b u l l e t i n , 1973, 4(3), 71-76. 
Buck, V . E . , Working under p r e s s u r e . London, Staples, 1972. 
Buzzard, R., A pract ical look at industr ial s t r e s s . O c c . P s y c h o l . , 1973, 
47(1/2), 5 1 - 6 1 . 
175 
Campbel l , D . B . , A program to reduce coronary heart disease r isk by a l t e r -
ing job s t resses. Ann A r b o r , Univers i ty of Michigan, 1973 
(doc t .d i ss . ) . 
Campbell , J . P . , M.D.Dunnette, E .E .Lawler I I I and K .F .Weick j r . , Manage-
r ia l behavior, performance and effect iveness. New York , 
McGraw-H i l l , 1970. 
Caplan, R . D . , Organizational stress and individual s t ra in : a social psy-
chological study of r i sk factors in coronary heart disease 
among adminis t rators, engineers and sc ient is ts . Ann A rbo r , 
Insti tute fo r Social Research, Univers i ty of Michigan, 1971 
(doc t .d i ss . , Universi ty Microf i lms 72-14822). 
Caplan, R . D . , Occupational differences in job demands and s t ra in . A sym-
posium presented at the 84th Annual Convention of the 
American Psychological Assoc iat ion, September 1976. 
Caplan, R . D . , Past , present and future in person-environment f i t . Ann 
A r b o r , Universi ty of Michigan, 1977 (research paper). 
Caplan, R . D . , S.Cobb, J . R .P .F rench j r . , R .Van Har r i son and S.R.Pinneau, 
Job demands and worker heal th. HEW publication (NIOSH) 
75-160, 1975. 
Caplan, R . D . , and J.R .P .F rench j r . , Physiological responses to work load: 
an exploratory study. Ann A r b o r , Inst i tute for Social 
Research, Universi ty of Michigan, 1968a. 
Caplan, R . D . , and J.R . P . French j r . , Final report to NASA. Ann A r b o r , 
Universi ty of Michigan, 1968b (unpublished manuscript). 
Caplan, R . D . , and K.W.Jones, Effects of work load, ro le ambiguity and type 
A personal i ty on anxiety, depression and heart ra le . 
J . A p p i . P s y c h o l . , 1975, 60(6), 713-719. 
Cobb, S . , Social support as a moderator of l i fe s t ress . Psychosom. 
Med. , 1976, 38(5), 300-314. 
Cofe r , C . N . , and N.H.App ley , Motivation: theory and research. New Yo rk , 
Wiley, 1964. 
Coombs, C . H . , A theory of data. New Y o r k , Wiley, 1964. 
Cooper, C . L . , and J .Marsha l l , Occupational sources of s t ress: a review of 
the l i te ra ture relat ing to coronary heart disease and mental 
i l l heal th. J .Occup .Psycho l . , 1976, 49 , 11-28. 
Cooper, C . L . , and R .Payne (eds.) , St ress at work . Chichester, Wiley, 1978 
(studies in occupational st ress ser ies no. 1). 
COPIH Handleiding voor onderzoek, adv iser ing en begeleiding. 
Leiden, Nederlandse Vereniging voor Arbe ids - en Bed r i j f s -
geneeskunde, Commissie Opsporing en Preventie Ischaemi-
sche Hartz iekten, 1974. 
Cox, T . , S t ress . London, McMil lan, 1978. 
C rawfo rd , T . , Pathology of ischaemic heart d isease. London, But ter -
wor ths , 1977 (postgraduate pathology ser ies) . 
Danie ls , M . J . M . , Onaangepastheid in de werks i tua t ie . Nijmegen, Dekkeren 
Van der Vegt, 1958. 
176 
Defares, P . B . , Soc ia l isa t ie , adaptatie en s t ress . Assen, Van Gorcum, 
1976. 
Dielesen-Van Hoorn , F . T h . E . , N.van Dijkhuizen and H . M . J . K . I .Re iche, 
Ambiguì'teit en stress in de organisat ie. Mens en Onderne-
ming, 1976, 30(5), 247-262. 
D i rken , J . M . , Het meten van stress in industr ië le si tuat ies: een m u l t i -
d isc ip l ina i re ontwikkel ingvan een algemeen diagnost icum. 
Groningen, Wolters, 1967 (doet .d iss . ) . 
Drenth, P . J . D . , P.J.Wi l lems and Ch .J .de Wolff, A rbe ids - en Organ isat ie -
psychologie. Deventer, K luwer , 1973. 
Dunnette, M .D . (ed . ) , Handbook of industr ia l and organizational psychology. 
Chicago, Rand McNal ly, 1976. 
Di jkhuizen, N.van, St ress-b ib l iogra f ie : een selecte verzamel ing. Nijmegen, 
Katholieke Un ivers i te i t , 197Θ (internal report 78 АО 0 1 , 
Stressgroep Nijmegen p u b i . no 3). 
Di jkhuizen, N.van, Key stress factors; Personal i ty , h ierarchy and s t r e s s ; 
Recognising stress - how stress management w o r k s . Three 
addresses given to the EMAS management research confe­
rence 'The management of s t ress ' at Gatwick (London), 
June 1979. 
Di jkhuizen, N.van, Measurement and impact of organisational s t r e s s . An 
address given to the 4th workshop on psychosocial stress 
and coronary heart disease at Hbhenried C l i n i c , July 1979 
(to be published in S i e g r i s t , J . , and M.J.Halhuber ( e d s . ) , 
Myocardial infarct ion and psychosocial r i s k s . B e r l i n , 
S p r i n g e r , 1980. 
Di jkhuizen, N.van, Towards organisational coping with s t r e s s . In : M a r s h a l l , 
J . , and C.L.Cooper ( e d s . ) , Reducing organisational s t r e s s : 
case studies from industry. London, McMil lan, to be 
published in 1981. 
Di jkhuizen, N.van, Towards a sequential model of s t r e s s . A paper presented 
at the N I A S national conference on Stress and Anxiety, 
Wassenaar, February 1980 ( to be published in Sarason, 
I . G . , and C . D . S p i e l b e r g e r ( e d s . ) , Stress and anxiety 
V o l . 10. New York, Wiley, 1981). 
Di jkhuizen, N.van, and H . M . J . K . I .Reiche, Het meten van organisat iestress: 
over de bewerking van een v r a g e n l i j s t . Leiden, R i j k s u n i ­
v e r s i t e i t , 1976a ( internal report A&O 001-76, 002-76 and 
003-76). 
Di jkhuizen, N.van, and H . M . J . K . I .Reiche, De chef van dienst b i j DSM: v e r ­
slag van een onderzoek naar de functie van het middenkader. 
Gel een, DSM, 1976b. 
Di jkhuizen, N.van, and H.M. J . K . I .Reiche, Stress b i j middenkader. In terme­
d i a i r , 1978, 14(27), 1-11 (also published at Ni jmegen, 
Katholieke U n i v e r s i t e i t , 1978 as internal report 78 АО 06, 
Stressgroep Nijmegen p u b i . no 8 as 'Stress en s t r a i n b i j 
middenkader'). 
•77 
Di jkhuizen, N.van, and H.M. J . К . I .Reiche, Psychosocial stress in industry: 
a heartache for middle management ? A paper presented at 
the Symposium on psychosocial factors in the pathogenesis 
of coronary heart disease. Maastr icht , March 1979 (to be 
published in the J.Psychotherapy and Psychosomatics, 
1980). 
D i jkhu izen, N.van, H.M. J . K . I .Reiche and F .Th.E.Die lesen-van H o o r n , 
Ambigui'teit en stress in de organisat ie. Leiden, R i j k s u n i ­
v e r s i t e i t , 1975 (internal report A&O 002-75). 
Eastwood, M.R., and H . T r e v e l y a n , Stress and coronary heart disease. J . 
Psychosom.Res., 1971, 15(3), 289-293. 
Edwards, A . E . , An introduction to l inear regression and c o r r e l a t i o n . San 
F r a n c i s c o , Freeman, 1976. 
Fest inger, L., A theory of cognitive dissonance. Stanford, Stanford U n i ­
vers i ty P r e s s , 1957. 
F i e d l e r , F . E . , A theory of leadership effectiveness. New York, McGraw-
H i l l , 1967. 
Fineman, S . , and P . B . W a r r , Managers: their effectiveness and t r a i n i n g . 
In: Warr, P . B . ( e d . ) , Psychology at w o r k . Harmondsworth, 
Penguin, 1971 . 
F r e n c h , J . R . P . j r , Job demands and wohker health: introduct ion. A symposium 
presented at the 84th Annual Convention of the American 
Psychological Associat ion, September 1976. 
F r e n c h , J . R . P . j r . , and R.D.Caplan, Psychosocial factors in coronary heart 
disease. Industr ia l M e d . , 1970, 39(9), 31-45. 
F r e n c h , J . R . P . j r . , and R .D.Caplan, Organizational stress and individual 
s t r a i n . In : Marrow, A . J . ( e d . ) , The fa i lure of success. 
New Y o r k , AMACOM, 1972. 
F r e n c h , J . R . P . j r . , and R.L.Kahn, A programmatic approach to studying the 
industr ia l environment and mental health. J.Social Issues, 
1962, 18(3), 1-47. 
F r e n c h , J . R . P . j r . , C . J . T u p p e r and E . F . M u e l l e r , Work load of univers i ty 
p r o f e s s o r s . Ann A r b o r , Univers i ty of Michigan, 1965 
(Co-operative Research Project No. 2171 , U.S.Off ice of 
Education). 
F r i ed I ander, F . , and N.Margul ies, Multiple impacts of organizational climate 
and individual value systems upon job sat isfact ion. 
Personnel P s y c h o l . , 1969, 22, 171-183. 
Gai to, J . , Unequal intervals and unequal n's in t rendanalyses. 
P s y c h o l . Bul I . , 1965, 63, 125-127. 
Gardel I, В . , Al ienation and mental health in the modern industr ial e n v i ­
ronment. I n : Levi , L. ( e d . ) , Society, s t ress and disease 
V o l . I : the psychosocial environment and psychosomatic 
diseases. New York, Columbia Univers i ty P r e s s , 1971. 
178 
Gemmili, G . R . , and W.J .He is le r , Fatal ism as a factor in managerial jobsat -
is fact ion, jobs t ra in , and mobi l i ty . Personnel P s y c h o l . , 
1972a, 25(2), 241-250. 
Gemmili, G . R . , and W . J . Hei s I e r , Macchia vel I ¡sm as a factor in managerial 
j obs t ra in , jobsatisfaction and upward mobi l i ty . Acad.Mana-
gement J . , 1972b, 3, 51-62. 
Ghorpade, J . ( e d . ) , Assessment of organizational effectiveness: issues, ana-
lyses and readings. Paci f ic Pal isades, Goodyear, 1971. 
Goldberger, A . S . , and O.D.Duncan (eds. ) , S t ruc tura l equation models in the 
social sciences. New Y o r k , Seminar, 1973. 
Gowler, D . , and K.Legge (eds. ) , Managerial s t ress . Epping, Gower, 1975. 
Greene, C . N . , and D.W.Organ, An evaluation of causal models l ink ing the 
received ro le with job sat is fact ion. Admin.Sci .Quar t . , 
1973, 95-103. 
Grei f f , B . S . , Work performance and occupational s t ress . In : McLean, 
A . A . (ed . ) , Occupational s t ress . Spr ingf ie ld , Thomas, 
1974. 
Gr inker , R . R . , and J . P . S p i e g e l , Men under s t ress . Phi ladelphia, B lak is ton , 
1945 (also: New Yo rk , McGraw-H i l l , 1945). 
Haas, J . H . d e , Pr imary prevention of coronary heart disease: a soc io -pe-
d ia t r i c problem. Har tbu l le t in , 1973, 4(1), 3 - 1 1 . 
Haggard, E . , Psychological causes and resul ts of s t ress . In: Human 
factors in undersea war fa re . Washington, National 
Research Counci l , 1949. 
Hamner, W.C. , and H . L . T o s i , Relationship of ro le confl ict and role ambi -
guity to job involvement measures. J.Appi .Psycho l . , 1974, 
59(4), 497-499. 
Har r i son , R.Van, Job stress as person-environment mis f i t . A symposium p r e -
sented at the 84th Annual Convention of the American Psy -
chological Associat ion, September 1976. 
Har r i son , R.Van, Person-environment f i t and job s t ress . In : Cooper, C . L . , 
and R.Payne (eds.) , St ress at work . Chichester, Wiley, 
1978. 
Hays, W.L . , S ta t i s t i cs . New Yo rk , Ho l t , Rinehart and Winston, 1963. 
Heider, F . , The psychology of interpersonal re lat ions. New Y o r k , 
Wiley, 1958. 
Hìnkle, L . E . , and N.Plummer, Life stress and industr ial absenteeism: the 
concentration of i l lness and absenteeism in one segment of 
a work ing population. Indus t r .Med.Surgery , 1952, 21(8), 
363-375. 
House, J . S . , Occupational stress and coronary heart disease: a review 
and theoret ical integrat ion. J .H I th .Soc .Behav . , 1974, 14, 
12-27. 
Human factors in undersea war fa re . Washington, National Research Counc i l , 
1949. 
179 
I n d i k , В . P . , S . E . S e a s h o r e and J . S l e s i n g e r , Demographic correlates of 
psychological s t r a i n . J . A b n o r m . S o c . P s y c h o l . , 1964, 69(1), 
26-38. 
J a n i s , I . L . , Effects of fear arousal on att itude change. In : B e r k o w i t z , 
L . (ed.) , Advances in experimental social psychology. New 
York, Academic P r e s s , 1967. 
Jaspen, N . , The calculat ion of probabi l i t ies corresponding to values of 
z , t , F, and chi-square. Educ.Psychol .Measurement, 1965, 
25(3), 877-880. 
Jenkins, C D . , Psychologic and social p r e c u r s o r s of coronary disease. 
New E n g l . J . M e d . , 1971, 284, 244-255 and 307-317. 
Jöreskog, К . G . , and D.Sörbom, L isre l I I I : estimation of l inear s t ructura l 
equation systems by maximum l ikel ihood methods. Chicago, 
National Educational Resources, 1976a. 
Jöreskog, К . G . , and D .Sörbom, EFAP: exploratory factor analysis program. 
Chicago, National Educational Resources, 1976b. 
Jöreskog, К . G . , and D.Sörbom, L isre l IV : a general computerprogram for 
estimation of l inear s t ructura l equation systems by maximum 
l ikel ihood methods. Uppsala, Univers i ty of Uppsala, 1978. 
Kagan, A . R . , and L .Lev i , Health and environment-psychosocial s t imul i : a r e -
v iew. S o c . S c i . M e d . , 1974, 8, 225-241. 
Kahn, R . L . , Conf l ic t , ambiguity and over load: three elements in job 
s t ress . In : McLean, A . A . (ed . ) , Occupational s t ress . 
Spr ing f ie ld , Thomas, 1974. 
Kahn, R . L . , and J.R .P .F rench j r . , Status and conf l ic t : two themes in the 
study of s t ress . In: McGrath, J . E . (ed. ) , Social and psy-
chological factors in s t ress . New Y o r k , Hol t , Rinehart 
and Winston, 1970 
Kahn, R . L . , D.M.Wolfe, R .P .Qu inn , J .D.Snoek and R.A.Rosenthal , Organ i -
zational s t ress: studies in role conf l ict and ambiguity. New 
York , Wiley, 1964. 
K a s l , S . V . , Epidemiological contr ibutions to the study of work s t ress . 
In : Cooper, C . L . , and R.Payne (eds . ) , Stress at work . 
Chichester, Wiley, 1978. 
Ke i th , R . A . , Personal i ty and coronary heart disease: a rev iew. J .Chron . 
D i s . , 1966, 19, 1231-1243. 
Ke l v i n , P . , The bases of social behaviour: an approach in terms of 
order and value. London, Hol t , Rinehart and Winston, 1970. 
Keppel , G . , Design and analysis: a researcher 's handbook. Englewood 
C l i f f s , Prent ice Ha l l , 1973. 
Ke r l i nge r , F . N . , Foundations of behavioral research: educational and psycho-
logical enquiry. London, Hol t , Rinehart and Winston, 1969. 
K leber , R . , Over het begrip st ress: een l i teratuurs tud ie . Nijmegen, 
Katholieke Univers i te i t , 1977 ( internal report 77 АО 02, 
Stressgroep Nijmegen p u b i . n o . 2 ) . 
180 
K r a f t , T h . В . , Overspanning: een psychosomatische en sociale zaak. 
Amsterdam, Erven Bohn, 1972. 
K r a u t , Α . , A study of role conf l icts and their relat ionship to job s a t i s ­
f a c t i o n , tension and performance. Ann A r b o r , Univers i ty 
of Michigan, 1965 (Univers i ty Microf i lms no. 66-6637). 
K r e c h , D . , and R . S . C r u t c h f i e l d , Theories and problems of social psychology. 
New Y o r k , M c G r a w - H i l l , 1948. 
Kuiper, J . P . , A l ternat ieve modellen voor de gezondheidskunde IV: het 
stressmodel. T .Soc.Geneesk. , 1972, 50, 188-191. 
Lameyer, L . D . F . , Hypertensie en h a r t i n f a r c t . H a r t b u l l e t i n , 1973, 4(4), 102-
104. 
Lazarus, R . S . , Psychological stress and the coping process. New Y o r k , 
M c G r a w - H i l l , 1966. 
Levi , L. (ed.) , Society, s t ress and disease; V o l . I: the psychosocial e n ­
vironment and psychosomatic diseases. New York, Oxford 
Universi ty P r e s s , 1971. 
Levi, L., S t r e s s , d ist ress and psychosocial s t i m u l i . In : McLean, 
A . A . ( e d . ) , Occupational s t r e s s . S p r i n g f i e l d , Thomas, 
1974. 
Lewin, К . , F ie ld theory in social science. New York, H a r p e r , 1951. 
L i k e r t , R., New patterns of management. New York, McGraw-Hi l l , 1961. 
Lofquist, L . H . , and R . V . D a w i s , Adjustment to work: a psychological view of 
man's problems in a work-or iented society. New Y o r k , 
Appleton-Century-Crofts, 1969. 
Lumsden, D . P . , Towards a systems model of stress: feedback from an an­
thropological study of the impact of Ghana's Volta R iver 
p r o j e c t . l n : S a r a s o n , I . G . , and C . D . S p i e l b e r g e r ( e d s . ) , 
S t r e s s and anxiety V o l . 2. New York, Wiley, 1975. 
Lupton, T . , S t r u c t u r e s , process and s t r e s s . In : Gowler, D . , and K. 
Legge ( e d s . ) , Managerial s t r e s s . Epping, Gower, 1975. 
Lyons, T . F . , Role c l a r i t y , need for c l a r i t y , sat isfact ion, tension and 
w i t h d r a w a l . O r g . B e h a v . H u m . P e r f . , 1971, 6(1), 99-110. 
McGrath, J . E . ( e d . ) , Social and psychological factors in s t r e s s . New Y o r k , 
Hol t , Rinehart and Winston, 1970. 
McGrath, J . E . , S t r e s s and behavior in organizat ions. l n : D u n n e t t e , M . D . 
( e d . ) , Handbook of industr ia l and organizational psycholo­
gy. Chicago, RandMcNal ly , 1976. 
McLean, A . A . ( e d . ) , Mental health and work organizat ions. Chicago, Rand 
McNal ly, 1970. 
McLean, A . A . ( e d . ) , Occupational s t r e s s . S p r i n g f i e l d , Thomas, 1974. 
McLean, A . A . , Job stress and the psychosocial pressures of change. 
Personnel", 1976, 53(1), 40-49. 
McNemar, Q . , Psychological s t a t i s t i c s . New York, Wiley, 1969. 
181 
Margol ìs , B . L . , W.H.Kroes and R . P . Q u i m , Job s t ress: an unlisted occupa-
tional hazard. J . O c c . M e d . , 1974, 16(10), 659-661. 
Marks, R. , Factors involving social and demographic character is t ics : 
a review of empirical f indings. In : Syme, S . L . , and L .G . 
Reeder (eds. ) , Social st ress and cardiovascular disease. 
Millbank Memorial Fund Quar t . , 1967, 45(2), 51-108. 
Marsha l l , J . , and C.L .Cooper , Executives under pressure: a psychological 
study. London, McMil lan, 1979. 
Magnussen, D . , Test theory. Reading, Addi son-Wesley, 1967. 
Mechanic, D . , Some problems in developing a social psychology of adap-
tation to s t ress . In: McGrath, J . E . (ed . ) , Social and 
psychological factors in s t ress . New Yo rk , Hol t , Rinehart 
and Winston, 1970. 
Melhuish, Α . , Executive health. London, Business Books, 1978. 
Miett inen, O . S . , Risk factors for coronary heart disease. H a r t b u l l e t i n , 
1973, 4(3), 64-70. 
Mi les, R . H . , A comparison of the re lat ive impacts of role perceptions of 
ambiguity and confl ict by r o l e . Acad.Management J . , 1976, 
19(1), 25-35. 
M u r r e i l , H . , Work stress and mental s t r a i n : a review of some of the 
l i t e r a t u r e . London, Work Research Unit of the Department 
of Employment, 1978 (WRU Occasional Paper N o . 6). 
Newcomb, T . M . , An approach to the study of communicative a c t s . Psychol . 
R e v . , 1953, 60, 393-404. 
N i e , N . H . , C . H . H u l l , J . G . J e n k i n s , К.Ste inbrenner and D.H.Bent, SPSS: 
stat ist ical package for the social sciences. New York, 
M c G r a w - H i l l , 1975 (2nd e d . ) . 
Nunnal ly, J . C . , Psychometric theory. New Y o r k , M c G r a w - H i l l , 1967. 
Penders, Η . J . P . , De bruikbaarheid van de vragenl i jst survey of organizations 
voor onderzoek naar stress in organisat ies. Nijmegen, K a ­
tholieke U n i v e r s i t e i t , 1979 ( internal report 79 АО 03, 
Stressgroep Nijmegen p u b i , no 12). 
Rahe, R . H . , M.Meyer, M.Smith, G.Kjaer and T . H . H o l m e s , Social s t ress 
and i l Iness onset. J .Psychosom.Res. , 1964, 8, 35-44. 
Reiche, H . M . J . K . I . , and N.van Di jkhuizen, De chef van de wacht b i j Hoog­
ovens: vers lag van een onderzoek naar de functie van het 
middenkader. Umuiden, Hoogovens-Estel, 1976a. 
Reiche, H . M . J . K . I . , and N.van Di jkhuizen, De dagchef b i j SNR/SNC: v e r ­
slag van een onderzoek naar de functie van het middenkader. 
Sassenheim, Zuidema, 1976 (unpublished). 
Reiche, H . M . J . К . I . , and N.van Di jkhuizen, B e d r i j f s g r o o t t e , h iërarchie en 
persoonl i jkheid: beïnvloeden z i j het ervaren van stressoren 
en stra ins ? Gedrag, 1979, 7(1/2) , 58-75. 
Reiche, H . M . J . Κ . I . , and N.van Di jkhuizen, Vragenl i jst organisat iestress: 
handleiding voor testafname (in p r e s s , 1980). 
182 
Rizzo, J . R . , R . J.House and S . I . L i r t z m a n , Role confl ict and ambiguity in 
complex organisat ions. A d m i n . S c i . Q u a r t . , 1970, 15(2), 
150-163. 
Sales, S . M . , Organizational role as a r i s k factor in coronary heart 
disease. A d m i n . S c i . Q u a r t . , 1969, 14(3), 325-336. 
Sales, S . M . , and J . S . H o u s e , Job dissat isfact ion as a possible r i s k factor in 
coronary heart disease. J . C h r o n . D i s . , 1971, 23, 861-873. 
Sarason, I . G . , and C . D . S p i e l b e r g e r ( e d s . ) F St ress and anxiety V o l . 2. New 
York, Wiley, 1975. 
Sarason, I . G . , and C . D . S p i e l b e r g e r ( e d s . ) , Stress and anxiety V o l . 3. New 
York, Wiley, 1976. 
Selye, H . , A syndrome produced by d iverse nocuous agents. N a t u r e , 
1936, 138, 32. 
Selye, H . , The stress of l i f e . New Y o r k , M c G r a w - H i l l , 1956 ( r e v . ed. 
1976). 
Shaw, M . E . , and P. R .Costanzo, Theories of social psychology. New York, 
M c G r a w - H i l l , 1970. 
Shekel Ie, R . B . , A . M. Ost fe ld, Β. Ζ .Lebovits et a l . , Personal i ty t r a i t s and 
coronary heart disease: a re-examination of Ibrahim's 
hypothesis using longitudinal data. J . C h r o n . D i s . , 1970, 
23, 33-38. 
Simborg, D.W., The status of r i s k factors and coronary heart disease. 
J . C h r o n . D i s . , 1970, 2 2 , 515-552. 
Snoek, J . D . , Role s t r a i n in d i v e r s i f i e d r o l e sets. Amer. J . S o c i o l . , 
1966, 71(4), 363-372. 
T a y l o r , H . L . , Occupational factors in the study of coronary heart disease 
and physical a c t i v i t y . C a n a d . M e d . A s s o c . J . , 1967, 96, 
825-831. 
T a y l o r , J . C . , and D . G . B o w e r s , Survey of organizations: a machine-scored 
standardized questionnaire instrument. Ann A r b o r , Institute 
for Social Research, Un ivers i ty of Michigan, 1972. 
Valk, J . M . van d e r , and J . J . G r o e n , Personal i ty s t ructure and conf l ict s i t u a ­
tion in patients with myocardial infarct ion. J.Psychosom. 
R e s . , 1967, 1 1 , 41-46. 
V l i e r t , E.van d e , Rolgedrag in de organisat ie. Deventer, K l u w e r , 1974. 
Vucht T i j s s e n , J . v a n , A . A . J . v a n den B r o e c k e , N.van Di jkhuizen, H . M . J k K . I . 
Reiche and C h . J . d e Wolff, Middenkader en s t r e s s . Den 
Haag, Commissie Opvoering Product iv i te i t van de Sociaal 
Economische Raad, 1978. 
Warl icht, E . E . , S t r e s s o r e n , stra ins en het h a r t . Leiden, R i j k s u n i v e r s i t e i t , 
1977. 
Warr, P . B . ( e d . ) , Psychology at w o r k . Harmondsworth, Penguin, 1971. 
Weinert, A . B . , Einf lüsse der Organisat ionsstruktur auf betr iebl ichen 
S t r e s s . Industr ie l le Organisat ion, 1974, 41(11), 493-498. 
183 
Weiss, D . J . , Mult ivar iate procedures. In : Dunnette, M.D. (ed.) , Hand­
book of industr ia l and organizational psychology. Chicago, 
Rand McNal ly , 1976. 
Welford, A . T . ( e d . ) , Man under s t r e s s . London, Tay lor and F r a n c i s , 1974. 
Wink, Α . , Toxische stoffen en b i jn ierschorshormonen. Leiden, R i j k s ­
u n i v e r s i t e i t , 1970 ( d o e t . d i s s . ) . 
Wolff, C h . J . d e , Het beeld van een onderneming. I n : D r e n t h , P . J . D . , P . J . 
Willems and Ch.J.de Wolff ( e d s . ) , A r b e i d s - en Organisa­
t iepsychologie. Deventer, K l u w e r , 1973. 
Zuckerman, M . , Sensation seeking and anxiety, t r a i t s and States, as d e t e r ­
minants of behavior in novel s i tuat ions. I n : Sarason, I . G . , 
and C . D . S p i e l b e r g e r ( e d s . ) , S t r e s s and anxiety V o l . 3. 
New Y o r k , Wiley, 1976. 
Zuckerman, M . , and M.M.Haber, Need for st imulation as a source of s t ress 
response to perceptual iso lat ion. J . A b n o r m . S o c . P s y c h o l . , 
1965, 70(5), 371-377. 
Zuckerman, M . , S.Levine and D . V . B i a s e , S t r e s s response in total and 
part ia l perceptual isolat ion. Psychosom.Med., 1964, 26(3), 
250-260. 
Zweeden, A . F . v a n ( e d . ) , Middenkader onder d r u k . Assen, Van Gorcum, 1979. 
Z y z a n s k i , S . J . , and C D .Jenkins, Basic dimensions with in the согопагу-
ргопе behavior p a t t e r n . J . C h r o n . D i s . , 1970, 22, 7Θ1-795. 
184 
9 SUMMARY 
Introduct ion. 
'S t ress 'has been studied in its present context since 1936. Star t ing mainly 
from biological and medical backgrounds, it soon broadened its domain into the 
(social-)psychological d isc ip l ine . 
Three main 'schools ' may be distinguished: regarding stress as a st imulus, as 
a réponse, and as a f ie ld of research. These schools each have developed 
thei r own models for research, ranging from very simple to very complex. 
Among the s impl ier ones are the models designed by researchers from the 
universi ty of Michigan. Mainly because they proved thei r value in ea r l i e r 
research, and because they were the only ones already operationalized by 
means of a stress quest ionnaire, they were used as a basis for this study. 
Problem def in i t ion. 
Many problems s t i l l remain regarding the way in which environmental factors 
affect the person and cause him to develop s t ra ins . Three problems are dealt 
with in this book: 
a . the relat ionship between the objective and the subjective environments, o r , 
in other words , the relat ion between the person's perception of the physical 
real i ty and that physical real i ty i tself; 
b. l inear i ty versus curv i l inear i ty in stress research: is the relat ion between 
st ressors and st ra ins l inear or curv i l i near , and what are the implications 
with regard to techniques of analysis; 
с the possibi l i ty of a sequence in the s t r a i n s , i . e . , s t ressors might not just 
lead to ' s t r a i n s - a s - s u c h ' , but within the strains certain sequential p r o c e s s ­
es might be found. 
The organisation of this study. 
The data on which this study is based were gathered in a project that researched 
the problems of middle management in industry in the Netherlands. Apart from 
middle managers a number of persons in their work environment were studied, 
in order to chart the middle management function as well as to gain ¡nsicfit into 
stress problems. Several questionnaires were used, of which, in the context 
of this study, especial ly the VOS, a questionnaire for organisational s t r ess , 
is important. It measures sixteen s t resso r - , seven s t r a i n - , and four persona-
l i ty concepts (this study does not deal with the la t ter ) . Moreover, the opinions 
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the persons ¡η the work environment hold of middle management's functioning 
was studied by means of a questionnaire for v is ions. 
In the study 578 subjects from 17 companies par t ic ipated. 
Objective and subjective environment. 
We have chosen as one of the possible measures for the objective environment 
the opinions of the 'panel' of persons from the middle managers' work env i ron­
ment. Their opinions were compared with those of the middle managers: it was 
decided that with an agreement of 65 % or over ( a r b i t r a r i l y ) subjective and ob­
ject ive environments are suff ic ient ly in agreement. 
This procedure was used regarding tasks in the job and contacts to be main­
tained with other departments; regarding the importance of tasks and the 
frequency of contacts; and regarding tensions from tasks and contacts. 
Besides, opinions on a number of aspects in the mutual relat ions between middle 
managers and persons from their work environments were studied. 
Although differences were found (with agreement below the 65 % norm) r e g a r d ­
ing specif ic aspects, i t may be concluded that in general much agreement 
exists on the aspects in the job and the relat ions between the middle managers 
and the persons in their work environments. The major i ty of differences was 
found between middle managers and workers: from a h ierarchica l viewpoint 
the greatest distance exists between them. 
Next it was t r i e d to treat the differences as s t r e s s o r by c o r r e l a t i n g them with 
the middle managers' s t r a i n s . A trendless p ic ture emerged, in which the total 
number of signif icant corre lat ions not at all or hardly ever exceeds chance 
level. 
It thus appeared that, using this method to measure the objective environment, 
no signif icant differences are found between the subjective and the objective 
environments. It may be concluded that choosing the subjective environment as 
a basis for the relations wi th the strains is just i f ied and that it brings about 
no important loss of information. 
L inear i ty versus c u r v i l i n e a r i t y . 
It was concluded from the l i terature that, although a cer ta in amount of r e f e r e n ­
ces exists regarding the possible c u r v i l i n e a r i t y in the relationships between 
stressors and strains, none of the authors apparently draws the appropriate 
conclusions. 
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Various l inear and curv i l inear curves can be thought of; the most probable 
ones were discussed and i l lustrated with an example from the data. 
By means of analysis of variance and a p r i o r i contrast tests the actual relat ions 
between st ressors and stra ins were tested against the contrast-coeff ic ients 
for l inear , quadrat ic , cubic, and quart ic curves , both for the total sample and 
the sample middle managers. Tests were done with combinations of s t ressors 
and s t ra ins , of s t ressfactors and st ra infactors (extracted by means of fac tor -
analysis), and of s t ra ins and s t ra in fac tors . 
The resul t ing p ic ture is a complex one. It appears that only a few ' rea l l y ' 
l inear relat ions ex is t , i . e . , that only the l inear contrast component is 
s igni f icant, with the exception of the relat ions between s t ressor factors and 
s t ra ins . It seems that factoranalysis l inear izes the relat ionships. 
The other relat ions show many 'multiple s igni f icances' : more than one contrast 
component ( l inear , quadrat ic, etc. ) are s igni f icant . It appears that the plots 
of the relat ionships in such cases not always show the curve-shape indicated 
by the most signif icant contrast: for instance, a combination of signif icant 
non-l inear contrasts may result in a l inear p lo t . 
To simplify the p icture various relat ion-types were taken together into 
's impl i f ied r i s ing ' relat ions ( r is ing l inear - , J - , and inverted J -curves) , 
U-curves, inverted U-curves, and cubic and quart ic curves. 
Curv i l inear relat ionships appear to be unstable over various samples. If 
the other samples are taken into account as w e l l , it appears that the same 
pai rs of var iables in the various samples not always show the same cu rve -
shapes. 
Since it was not possible to l inearize the non- l inear relat ions (except by 
means of fac toranalys is , but the way in which this happens is as yet unclear) 
i t is advised to use non- l inear measures of associat ion, such as the eta, to 
ref lect the strengths of relat ionships in stress research. 
Sequential st ress models. 
Several authors have suggested the possib i l i ty of a sequence within the s t ra ins . 
Embroider ing on this idea a general sequence model was devised as basis for 
fur ther research . 
According to this model the samples middle managers, super io rs , superv isors , 
workers and staff special ists were studied. With the use of eta's.two models 
were built for each of the samples, a mult iple and a single model. 
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The, rather complex, mult iple model shows the most important signif icant 
relat ionships between the par ts of the general sequence model; the single 
model has been built upon the one most signif icant 'p red ic tor ' for each 
var iab le . 
Inanumberof cases a ' fu l l sequence' could be demonstrated: the var iables 
were related as might be expected according to the general model. 
In order to compare the results of the f ive samples two new models were 
bui l t : a model for the total sample and a combination model. The latter consists 
of relat ionships that were signif icant in at least four of the f ive samples, 
except fo r that part of the sequence start ing with psychosomatic complaints, in 
which the norm was set at at least three of the f ive samples. 
Althou^n both models are very much a l ike , what fol lows was based on the 
combination model, bcacause it takes into account dif ferences between the 
samples. Differences that are not reckoned with in the model for the total 
sample. 
Because a sequence model supposes a lapse of t ime, the strength of the 
relat ions in various age groups was studied, age in this case being considered 
to be the standard. 
There appeared to be a t rend that higher eta's are found in older groups and 
lower eta's in younger groups. Moreover, the older groups show more of the 
supposed sequence. 
Factor models, bui l t on s t resso r - and s t ra in fac tors , rendered no new 
informat ion. 
Based on these results the general sequence model was adapted and became 
the empir ical general sequence model. According to this model s t ressors 
lead to job-re lated and general psychological s t ra ins . The lat ter are connected 
to psychosomatic complaints, which lead to either behavioural s t ra ins , or to 
absenteeism. The behavioural strains are related to the physiological s t ra ins , 
wh ich , in tu rn , may again lead to absenteeism. 
This model has advantages fo r fur ther research, especial ly of a longitudinal 
nature, because a) relat ions with physiological var iables became more c lear , b) 
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the questionnaire can be shortened to an important extent by leaving out 
variables not relevant to the sequence, and c) research can start w i ih 
respondents scor ing high on one or more var iables in a later stage of the 
sequence, thus saving time and energy. 
Based on theoret ical considerations the empir ical model was extended 
theoret ical ly. 
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SAMENVATTING 
In le id ing. 
'S t ress ' i s , in z i jn huidige context, bestudeerd sinds 1936. Was het eerst het 
object van onderzoek van de biologische en medische d isc ip l ines, weldra eigen-
den ook de (sociaal-) psychologische onderzoekers het z ich toe. 
D r ie belangr i jke stromingen z i jn daarbi j te onderscheiden: waarin stress is op-
gevat als st imulus, als respons en als onderzoeksveld. Deze stromingen hebben 
ieder eigen onderzoeksmodellen ontwikkeld, var iërend van eenvoudig tot u i ters t 
complex. 
Onder de eenvoudiger modellen z i jn te rekenen die welke werden ontwikkeld 
door onderzoekers van de univers i te i t van Michigan. Deze modellen werden ge-
bru ik t als basis voor deze studie, daar z i j hun waarde in eerder onderzoek 
reeds bewezen en z i j bovendien, als enige, middels een s t ress-v ragen l i j s t , 
waren geoperat ional iseerd. 
Probleemstel l ing. 
Er z i jn nog steeds veel problemen over de wi jze waarop factoren ín de omgeving 
de persoon beïnvloeden en er toe bijdragen dat zich st ra ins ontwikkelen. Dr ie 
van deze problemen staan centraal in dit boek: 
a . de re lat ie tussen de objectieve en de subjectieve omgeving, of, met andere 
woorden, de relat ie tussen de perceptie welke de persoon heeft van de f y -
sieke werkel i jkheid en die fysieke werkel i jkheid zelf ; 
b. l inear i te i t en curv i l inear i te i t in stress-onderzoek: is de relat ie tussen 
stressoren en st ra ins l ineai r of curv i l inea i r en wat z i jn daarvan de impl ica-
t ies met betrekking tot analyse-technieken; 
c . de mogelijkheid van het bestaan van een sequentie binnen de s t ra ins , dat wi l 
zeggen, het is denkbaar dat stressoren niet lelden tot 's t ra ins ' als zodanig, 
maar dat binnen deze strains sequentiële processen gevonden kunnen worden. 
Organisat ie van de studie. 
De gegevens waarop deze studie is gebaseerd werden verzameld in een onder-
zoek naar de problematiek van het middenkader in de Nederlandse industr ie. 
Naast middenkaderleden zelf werd een aantal funct ionarissen om hen heen on-
dervraagd, zowel om de functie van het middenkader in kaart te brengen, als 
om inzicht te verkr i jgen in de stress-problemat iek. Hier toe werd gebruik ge-
maakt van interviews en vragenl i js ten, waarvan, voor deze studie, vooral de 
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VOS, de vragenl i js t organîsat iest ress, van belang ¡s. Hiermee worden zes -
tien s t resso r - , zeven s t r a i n - en v ier persoonli jkheids-concepten gemeten (op 
de laatsten is in deze studie niet ingegaan). Daarnaast i s , middels een v i s i e -
vragen l i j s t , de opinie van de personen uit de werkomgeving op het functioneren 
van het middenkader onderzocht. 
Aan het onderzoek hebben 578 proefpersonen uit 17 bedr i jven deelgenomen. 
Objectieve en subjectieve omgeving. 
In dit onderzoek i s , als een van de methoden om de objectieve omgeving te me-
ten, gekozen voor de mening van het ' forum' van personen uit de d i recte werk -
omgeving van de middenkaderleden. Hun mening werd gesteld tegenover die 
van de middenkaderleden zelf ; b i j een overeenkomst van meningen van 65 % of 
meer (a rb i t ra i r ) werd aangenomen dat subjectieve en objectieve omgeving in 
voldoende mate met elkaar in overeenstemming z i j n . 
Deze procedure werd gehanteerd ten aanzien van taken in de functie van het 
middenkader en te onderhouden contacten met andere afdelingen; van importan-
tie van taken en frequentie van contacten; en ten aanzien van spanningen voor t -
vloeiend uit die taken en contacten. 
Daarnaast werd de mening omtrent een aantal aspecten uit de onderl inge r e l a -
tie tussen middenkaderleden en personen uit hun werkomgeving onderzocht. 
Hoewel onderl ing nog wel eens verschi l len konden worden geconstateerd (als 
de overeenkomst beneden de norm van 65 % bleef) met betrekking tot specif ieke 
aspecten, kan in het algemeen worden geconcludeerd dat er tussen middenkader-
leden en personen uit de werkomgeving omtrent de onderzochte aspecten in de 
functie en in de onderl inge re lat ie overeenkomst in opinie bestaat. De meeste 
verschi l len werden geconstateerd tussen middenkaderleden en werkuitvoerenden: 
h iërarchisch gezien bestaat tussen hen ook de grootste onderl inge afstand. 
Vervolgens werd getracht de geconstateerde verschi l len als s t ressor te laten 
fungeren door deze te cor re le ren met de stra ins van de middenkaderleden. 
Dit leverde een trendloos beeld van relat ies op, waarb i j het aantal signif icante 
corre la t ies in het geheel niet of nauweli jks boven kansniveau u i t s t i j g t . 
Het is gebleken dat , met deze wi jze van meten van de objectieve omgeving, tus -
sen objectieve en subjectieve omgeving geen signif icante versch i l len bestaan. 
Hierui t kan worden geconcludeerd dat het kiezen van de subjectieve omgeving 
als uitgangspunt voor de re lat ies met de st ra ins te rechtvaardigen is en geen 
belangri jk ver l ies van informatie l i jk t in te houden. 
1Э1 
Lmeante i t en curv i l înear i te i t . 
U!t de l i te ra tuur werd de conclusie getrokken dat er wel iswaar nogal eens naar 
het bestaan van mogelijke curv i l înear i te i t in re lat ies tussen stressoren en 
s t ra ins wordt verwezen, doch dat geen der onderzoekers daar ook werkel i jk 
consequenties uit t rek t . 
Verschi l lende l ineaire en curv i l inea i re curven z i jn denkbaar, de meest waar-
sch i jn l i j ke werden besproken en, zo mogel i jk, voorzien van een voorbeeld uit 
de gegevens. 
Met behulp van var iant ie-analyse en a p r i o r i contrast- toetsen werden, zowel 
voor de totale steekproef als voor de steekproef middenkaderleden, de actuele 
re lat ies tussen stressoren en strains getoetst aan de opgegeven contrast coëf f i -
ciënten voor ee rs te - , tweede-, derde- en v ierde-graads curven. Deze toetsing 
werd uitgevoerd voor combinaties van stressoren en s t ra ins , van met behulp 
van factoranalyse getrokken s t ressor - en s t ra in fac toren, en van strains en 
s t ra in factoren onder l ing. 
Het resulterende beeld is niet eenvoudig. Het b l i j k t dat er nogal weinig 'echle' 
l inear i te i t voorkomt in de re la t ies , dat wi l zeggen dat alleen de eerste-graads 
( l ineaire) contrast-component signif icant i s , met ui tzondering van de relat ies 
tussen st ressor factoren en s t ra ins . Het l i jk t er op dat de factoranalyse de r e -
lat ies Imear iseer t . In de over ige relat ies komen veel 'meervoudige s ign i f ican-
t ies ' voor: meerdere contrast-componenten (ee rs te - , tweede-graads, enz.) z i jn 
s ign i f icant . Uit plots van de relat ies b l i j k t dat in een dergel i jk geval niet zon-
der meer het meest signif icante contrast de actuele situatie ju ist weergeeft: 
b i j voorbee ld , een combinatie van niet l ineaire signif icante contrasten kan in de 
plot in een l ineaire re lat ie resu l teren. 
Om duidel i jkheid te scheppen z i jn de verschi l lende re lat ie- typen gecombineerd 
tot 'gesimpl i f iceerde st i jgende' relat ies (stijgende l i nea i re - , J - , en omgekeerde 
sti jgende J-curven) , U-curven, omgekeerde U-curven, en derde- en v ie rde-
graads curven . 
Curv i l i nea i re relat ies bl i jken instabiel over de verschi l lende steekproeven: 
als ook de andere groepen respondenten in het onderzoek worden betrokken 
b l i j k t dat dezelfde var iabelen-paren in de verschi l lende steekproeven niet a l -
t i j d dezelfde curve-vorm bezi t ten. 
Aangezien het onmogelijk bleek de met - l inea i re re lat ies tot l ineaire te t rans -
fo rmeren , (behalve door middel van factoranalyse, doch de wi jze waarop dit 
geschiedt is vooralsnog onduideli jk) wordt aangeraden b i j het weergeven van 
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de sterkte van re lat ies tussen variabelen-paren in stress-onderzoek gebruik 
te maken van n ie t - l inea i re associatiematen, zoals de eta. 
Sequentiële s t ress modellen. 
Verscheidene auteurs opperden reeds eerder de mogeli jkheid van het bestaan 
van een sequentie tussen de s t ra ins . Hierop voortbordurend werd een algemeen 
sequentie model opgesteld als basis voor het verdere onderzoek. 
Volgens dit model werden de steekproeven middenkaderleden, chefs van midden-
kaderleden, bazen, werkuitvoerenden en stafspecial isten getoetst. Voor elk 
van de steekproeven werden, gebruik makend van eta 's , twee modellen gebouwd, 
een enkelvoudig en een meervoudig model. 
In het meervoudige model, dat nogal gecompliceerd i s , werden de belangr i jkste 
signif icante re lat ies tussen de verschil lende onderdelen van het algemene s e -
quentie model in beeld gebracht; het enkelvoudige model geeft voor elke v a r i a -
bele slechts de meest signif icante 'voorspe l le r ' . 
In een aantal gevallen kon een 'volledige sequentie' worden aangetoond: de v a -
riabelen waren onderl ing gerelateerd zoals op grond van het algemene model 
mocht worden verwacht . 
Om de resultaten van de vi j f steekproeven met elkaar te vergel i jken werden 
twee nieuwe modellen gebouwd: een model voor de totale steekproef en een 
combinatie model. In het laaste werden alleen die relat ies opgenomen welke 
signif icant waren in tenminste v ie r van de v i j f groepen, met ui tzondering van 
het deel van de sequentie dat begint met de psychosomatische k lachten, waar 
de norm op tenminste d r i e van de vi j f groepen werd gesteld. 
Hoewel beide.modellenelkaar slechts weinig ontlopen is toch voor het verdere 
uitgegaan van het combinatie model, omdat dit rekening houdt met tussen de 
groepen bestaande versch i l len . Verschi l len die niet tot u i t ing komen in het mo-
del voor de totale steekproef. 
Omdat een sequentie model verloop in de t i jd veronderstel t we rd , met de leeft i jd 
van de respondenten als maatstaf, gekeken naar de sterkte van de relat ies in de 
verscheidene leeft i jdsgroepen. 
Er b l i jk t een tendens aanwezig dat in de oudere groepen hogere en in de jongere 
groepen lagere eta's worden gevonden, te rw i j l in de oudere groepen de v e r -
onderstelde sequentie meer tot z i jn recht l i jk t te komen. 
De factor modellen, gebaseerd op s t ressor - en s t ra in fac toren, leverden geen 
nieuwe informatie. 
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Op grond van deze resultaten werd het algemeen sequentie model aangepast tot 
het empir ische algemeen sequentie model. H ier in leiden st ressoren tot aan het 
werk gerelateerde psychologische strains en tot algemene psychologische 
s t ra ins . De laatsten z i jn verbonden met psychosomatische k lachten, welke 
leiden tot hetz i j gedragsstra ins, hetzi j verzu im. De gedragsstrains z i jn gere-
lateerd aan de fysiologische stra ins welke, op hun beur t , weer tot verzuim 
kunnen le iden. 
Dit model biedt voordelen voor verder onderzoek, met name longitudinaal van 
aa rd , omdat a) re lat ies met in het bi jzonder fysiologische variabelen z i jn 
verbe te rd , b) de vragenl i js ten belangri jk kunnen worden ingekort door voor 
de sequentie met-re levante variabelen weg te laten, c) gestart kan worden 
met een steekproef van personen die hoog scoren op één of meer van de v a r i a -
belen in een later stadium van de sequentie, waardoor t i j d en moeite kunnen 
worden gespaard. 
Op grond van theoretische overwegingen werd aan het empirische model nog 
een theoretische u i tbre id ing gegeven. 
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APPENDICES 
LIST OF ABBREVIATIONS USED IN THE APPENDICES. 
absent 
amb 
ambig 
bloodp 
bloodpress 
bp 
с 
cholest 
cholesterol 
coeff 
colleag 
compi 
confi 
cont 
COO 
СОРГ 
COS 
dep 
dep/irr 
depr 
depress 
depts 
dias 
diastol 
dissat 
esteem 
f 
freq 
fs 
fut 
health 
heart 
heartf 
IGF 
ind 
irr 
irrit 
irritât 
J 
jdissat 
job-threat 
jthreat 
litt 
loss esteem 
no supp 
others 
absenteeism 
ambiguity 
ambiguity 
bloodpressure 
bloodpressure 
bloodpressure 
complaints 
cholesterollevel 
cholesterollevel 
coefficient 
colleagues 
complaints 
conflict 
contrast 
colleague 'offtake' 
correlation 
colleague 'supply' 
department 
depression/irritâtion 
depression 
depression 
departments 
diastolic 
diastolic 
dissatisfaction 
loss of self-esteem 
for 
frequency/frequencies 
factor; calculations based on fa 
future 
general health-related psychosom 
heart-related psychosomatic comp 
heartfrequency 
interviewguide for focal persons 
index 
irritation 
irritation 
irritation 
job 
job dissatisfaction 
job-related threat 
job-related threat 
little 
loss of self-esteem 
lack of support 
others at work 
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partie 
partìcip 
psych 
psychol 
psychosom 
psych som 
psych somat 
re la 
relat depts 
resp 
self-esteem 
s-esteem 
SPE 
SSb 
SSw 
strainfac 
stressfac 
SUB 
SUP 
super 
supp 
syst 
ten 
tensions sup/sub 
underutilisat 
underutilisâtion 
vars 
VIV-F 
VIV-R 
w 
wife etc 
WOR 
participation 
participation 
psychological 
psychological 
psychosomatic 
psychosomatic 
psychosomatic 
relational aspect 
tensions in relations with other departments 
responsibility 
loss of self-esteem 
loss of self-esteem 
staff specialist 
sum of squares 'between' 
sum of squares 'within' 
strainfactor 
stressorfactor 
subordinate of middle manager 
superior of middle manager 
superior of middle manager 
(lack of) support (see also no supp) 
systolic 
tensions 
tensions in the relations with superior and 
subordinate 
underutilisation of skills and abilities 
underutilisation of skills and abilities 
variables 
questionnaire for visions: focal person 
questionnaire for visions: members of the role set 
with 
wife, friends and relatives 
worker (shopfloor level) 
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APPENDIX A 
A Questionnaires for v is ions: V I V - F and V I V - R . 
The complementary questions that were taken together to create a pattern of 
mutual opinions on the focal person's fulf i l lment of the job are below. 
They are a t ranslat ion of the original Dutch text of the V I V - R . 
In the spaces the name of a par t icu lar focal person was f i l l ed i n ; in the V I V - F 
were spaces for the members of the ro le set. 
The questions concerning tasks m the job and contacts with other departments 
are not reproduced in this appendix, because they do not d i f fer from what 
was said in the text and the tables m chapter 4 (see also appendix B ) . 
1 . Do you give Mr . . . suff icient information to do his job proper ly ^ 
- almost always - often, but not always - sometimes - occasionally -
ra re ly 
2 . Do you have a good or poor relationship with M r . . . ' 
- very good - reasonably good - sufficient - not so good - poor 
3. I f M r . . . has d i f f icu l t ies m his job and he needs help to overcome them, 
how ready are you to give him that help ' 
- very much - fa i r l y much - somewhat - a l i t t le - very l i t t le 
4 . How of ten, on the average, do you talk to Mr . . . ? 
- several times a day - about daily - several times a week - about once 
weekly - several times per month - about once monthly - almost never 
5. How often would you like to talk to M r . . . ' 
- several times a day - about daily - several times a week - about once 
weekly - several times per month - about once monthly - almost never 
6. Do you think that it is d i f f icu l t to talk to Mr . . . ? 
- not at a l l - a l i t t le - somewhat - rather - very 
7. A re there tensions in your relation with M r . . . 7 
- very often - fa i r l y often - sometimes - occasionally - ra re ly 
8. Can M r . . . accept what you want him to do ^ 
- very easy - rather easy - sometimes easy, sometimes di f f icul t -
rather d i f f icul t - very di f f icul t 
9. Do you keep Mr . . . always exactly informed about things you want him 
to do ? 
- very often - fa i r l y often - sometimes - occasionally - rare ly 
10. People want to do their job proper ly and value other people's judgements 
on their work . The one person's judgement may be valued more than the 
o the r ' s . How important do you think Mr . . . rates your judgement on his 
work ' 
- very important - rather important - a l i t t le important - not very important -
unimportant 
11 . Do you think M r . . . usual ly knows what your judgement is "> 
- very often - fa i r ly often - sometimes - occasionally - rare ly 
12. Do you put pressure to M r . . . to do his job in a di f ferent way 9 
- very often - fa i r l y often - sometimes - occasionally - rare ly 
13. Do you want M r . . . to do things not belonging to his normal job ^ 
- very often - fa i r l y often - sometimes - occasionally - rare ly 
?00 
APPENDIX В 
В Interviewguide f o r focal persons: I G F . 
The questions from the IGF that were used in chapter 4 are the ones concerning 
tasks in the job and contacts with other departments to be maintained by the 
focal p e r s o n . These questions were paral le l led by s imi lar questions in the 
V I V - R . 
The focal person was presented with the fol lowing two l i s t s , in which he had 
to check the appropriate boxes and to c i r c l e one of the appropriate f i g u r e s . 
Please check each task that in your opinion belongs to your j o b . 
to wnat 
of probi 
task 
1 . making the production 
2. maintaining the quality of 
the production 
3. step up the production 
4 . improving the qual ity of the 
production 
5. planning 
6. cost control 
7. t imely supply raw mater ia ls/ 
semi-manufactured a r t i c l e s 
to my department 
Θ. timely del ivery of own 
production 
9. c l e r i c a l work 
10. watch over maintenance of 
machinery 
11 . agreeable atmosphere in the 
department 
12. taking care of my people's 
interests 
Please check again those three t; 
check 
ïsks w 
(almost) 
never 
1 
l i c h , in \ 
degree is this ta 
ems and tensions 
ra rel 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
/our op 
some-
y times с 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
) in ion, arc 
;k a 
? 
ften 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
the 
source 
very 
often 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
three 
most important tasks in your j o b . 
Then indicate for each of the tasks of which you have checked that they belong 
to your job to what degree they are a source of problems and tensions. 
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Please check each department with which you, in your opinion, have to 
maintain frequent contacts in your job. 
to what degree are the contacts with 
these departments a source of 
problems and tensions ? 
department 
1 . personnel dept. 
2. technical serv ice dept. 
3. laboratory 
4 . quality dept. 
5. safety dept. 
6. production planning 
7. organisation dept. 
θ. industr ial accountancy 
9. dept. to which products 
are del ivered 
check 
(almost) 
never 
1 
r a r e l y 
2 
2 
2 
2 
2 
2 
2 
2 
2 
some­
times 
3 
3 
3 
3 
3 
3 
3 
3 
3 
often 
4 
4 
4 
4 
4 
4 
4 
4 
4 
very 
often 
5 
5 
5 
5 
5 
5 
5 
5 
5 
Please check again those three departments with which you maintain the most 
frequent contacts. 
Then indicate for each of the departments you have checked to what degree 
maintaining contacts is a source of problems and tensions. 
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t a b l e d a S i g n i f i c a n t product moment c o r r e l a t i o n s between d i f f e r e n c e s 
i n views i n dyadic r e l a t i o n s h i p s on t a s k s and s t r a i n s . 
j o b d i s s a t j o b - t h r e a t se l f-esteem a n x i e t y depression 
2 3 4 2 3 4 2 3 4 2 3 4 2 3 4 
task WOR 
1 COS 
COO 
task SUP 
2 WOR 
COS 
COO 
task SUP 
3 SUB 
WOR 
COO 
task SUP 
4 SUB 
SPE 
COO 
task SPE 
5 COS 
COO 
task SUP 
6 SUB 
SPE 
COS 
COO 
task SUP 
7 SUB 
WOR 
SPE 
COS 
COO 
task WOR 
8 COO 
task SUP 
9 WOR 
COS 
COO 
task SUP 
10 COS 
COO 
task SUP 
11 SUB 
WOR 
28 32 31 
X X X X X X X X X X 
x x x x x x x x x x 
-34 
-33 
X X X X X X X X X X 
X X X X X X X X X X 
-25 
-25 
26 
-51 
-25 
-26 
-24 
X X X 
20 
45 
48 
33 
-27 
-31 
-38 
-51 -33 
39 
χ χ χ X X 
X X X X X 
30 32 27 26 
x x χ 50 χ χ 
x x χ χ 40 χ 
26 
X 
20 
19 
40 40 
x 49 χ χ χ χ 
-24 
x x χ χ χ 43 
58 
-34 -22 
-32 
46 
C o r r . c o e f f . m u l t i p l i e d by 100. A l l c o r r . p ^ . 0 5 , u n d e r l i n e d p ^ . 0 1 . 
χ i n d i c a t e s c e l l f r e q . smal ler than 20, OP v a r i a n c e one o f v a r s . = 0 . 
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t a b l e C.1b S i g n i f i c a n t product moment c o r r e l a t i o n s between d i f f e r e n c e s 
i n views i n dyadic r e l a t i o n s h i p s on t a s k s and s t r a i n s . 
j o b d i s s a t j o b - t h r e a t se l f -esteem a n x i e t y depression 
2 3 4 2 3 4 2 3 4 2 3 4 2 3 4 
task 
11 
task 
12 
SPE 
COS 
COO 
SUP 
WOR 
COO 
X 
-46 
X X 
42 
X 
-21 
-34 
-29 
-26 
X 
i r r i t a t i o n hea l th heart smoking absenteeism 
2 3 4 2 3 4 2 3 4 2 3 4 2 3 4 
task SUP 
1 SUB 
SPE 
COS 
COO 
task SUP 
2 SUB 
COS 
COO 
task SPE 
3 COS 
COO 
task SUP 
4 SUB 
COS 
COO 
task COS 
5 COO 
task SUP 
6 SUB 
WOR 
COS 
COO 
task SUP 
7 SUB 
WOR 
SPE 
COS 
COO 
task SUB 
8 SPE 
COS 
COO 
X 
34 
36 
X X X X X X x x x x x 
X X X X X X x x x x x 
-30 
-26 
x x x x x x x x x x x -44 
X X X X x x x x x x x 
23 
x x x 52 
X X X 
29 24 
35 
χ χ χ 42 
χ χ X X X X 
X X X 
-39 
-26 -30 
-26 
40 
-46 x x x 
-43 x x x 
-21 
x x x x x 
x x x x x 
26 23 35 
χ χ χ χ χ χ X 
χ χ χ 39 χ χ χ χ 33 45 
X 
21 3± 35 
X X X 
X X X 
C o r r . c o e f f . m u l t i p l i e d by 100. A l l c o r r . ρ £ . 0 5 , u n d e r l i n e d ρ £ . 0 1 . 
χ i n d i c a t e s c e l l f r e q . smal ler than 20, or var iance one of v a r s . = O. 
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t a b l e C . l c S i g n i f i c a n t product moment c o r r e l a t i o n s between d i f f e r e n c e s 
i n views i n dyadic r e l a t i o n s h i p s on t a s k s and s t r a i n s . 
i r r i t a t i o n h e a l t h heart smoking absenteeism 
2 3 4 2 3 4 2 3 4 2 3 4 2 3 4 
task SUP 
9 SUB 
WOR 
SPE 
COS 
COO 
task SUP 
10 SUB 
COS 
COO 
task SUP 
11 COS 
COO 
task SUP 
12 COS 
COO 
X 
29 22 59 23 
53 
55 
46 x x 
X X X X X X 
-22 24 -21 
-22 72 33 
χ χ 6 0 x x x x x 
X X X 
χ -40 
X X X 
X X X x x x x 
-24 
X X X 
X X X 
s y s t o l i c bp d i a s t o l , bp heart f r e q . c h o l e s t e r o l o b e s i t y ind 
2 3 4 2 3 4 2 3 4 2 3 4 2 3 4 
task 
1 
task 
2 
task 
3 
task 
4 
task 
5 
SUP 
SPE 
COS 
COO 
SUB 
WOR 
SPE 
COS 
COO 
COO 
SUP 
SUB 
WOR 
SPE 
COS 
COO 
SUP 
WOR 
SPE 
COS 
COO 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
28 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
-44 
-55 
X 
X 
34 
35 
37 
X 
X 
-37 
X 
X 
X 
X 
45 
57 
X 
X 
31 
X 
28 
X 
X 
X 
X 
X 
26 
51 
31 
32 
33 
-31 
-43 
26 
C o r r . c o e f f . m u l t i p l i e d by 100. A l l c o r r . p . £ 0 5 , u n d e r l i n e d p < . 0 1 . 
χ i n d i c a t e s c e l l f r e q . smal ler than 20, o r var iance one of v a r s . = 0 . 
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t a b l e C.1d S i g n i f i c a n t product moment c o r r e l a t i o n s between d i f f e r e n c e s 
i n views i n dyadic r e l a t i o n s h i p s on t a s k s and s t r a i n s . 
s y s t o l i c bp d i a s t o l , bp heart f r e q . c h o l e s t e r o l o b e s i t y ind 
2 3 4 2 3 4 2 3 4 2 3 4 2 3 4 
task SUP 
6 SUB 
WOR 
SPE 
COS 
COO 
task SUB 
7 WOR 
SPE 
COS 
COO 
task SUP 
β WOR 
COS 
COO 
task SUB 
9 WOR 
SPE 
COS 
COO 
task SUP 
10 SUB 
WOR 
SPE 
COS 
COO 
task SUP 
11 SUB 
WOR 
SPE 
COS 
COO 
task SUP 
12 SUB 
WOR 
SPE 
COS 
COO 
28 -23 
-39 
22 
33 -22 33 
-42 
-55 
χ χ χ χ χ 31 
X X X X X 
26 26 
χ χ χ χ -42 χ 
χ χ χ χ X 
21 
-26 -36 -34 
X X X X 
χ 42 
28 -24 
35 
3I 
-50 
χ x x x x x x x x 
26 -24 -22 
25 -26 
21 -31 
45 
X X X X 
X 
-29 -39 -33 -55 -37 
-32 -32 
-45 -45 
-31 -31 -30 30 31 -39 -25 
-49 
X X X X X 
-26 26 36 -26 -39 -37 -28 
-23 31 32 -38 -40 -27 
-41 -24 
-30 -28 31 -42 -37 
-37 
-44 
C o r r . c o e f f . m u l t i p l i e d by 100. A l l c o r r . p. ^ 0 5 , u n d e r l i n e d ρ < . 0 1 . 
χ i n d i c a t e s c e l l f r e q . s m a l l e r than 2 0 , o r var iance one of v a r s . = 0 . 
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t a b l e С.2a S i g n i f i c a n t product moment c o r r e l a t i o n s between d i f f e r e n c e s 
i n views i n dyadic r e l a t i o n s h i p s i n c o n t a c t s w i t h o t h e r 
departments and s t r a i n s . 
j o b d i s s a t j o b - t h r e a t se l f -esteem a n x i e t y depression 
2 3 4 2 3 4 2 3 4 2 3 4 2 3 4 
dep SUP 
1 
dep SUP 
2 SUB 
COS 
dep COO 
3 
dep SUP 
4 WOR 
SPE 
COS 
COO 
dep SUB 
5 COS 
COO 
dep WOR 
6 SPE 
COS 
COO 
dep SUB 
7 SPE 
COS 
COO 
dep WOR 
8 COS 
COO 
dep SUP 
9 COS 
COO 
-27 
33 -21 -30 -35 -21 
-27 
χ 42 χ χ χ χ 
52 
21 25 
27 
30 
χ χ χ χ χ 42 
x x x x x x x x x x 
24 
χ χ X X X 
χ χ χ χ χ 
22 
25 
X X X X X X X X X X 
X X X X X X X X X X 
26 36 46 21 
19 
χ 38 χ χ χ -38 χ 
37 
χ χ χ χ χ 
Χ χ χ χ χ 
χ χ χ χ χ 
35 
χ χ -38 χ χ χ 
χ χ χ χ χ 
i r r i t a t i o n h e a l t h heart smoking absenteeism 
2 3 4 2 3 4 2 3 4 2 3 4 2 3 4 
dep SUP 
1 WOR 
COS 
COO 
dep SUP 
2 SUB 
WOR 
SPE 
-49 
-38 
-37 
-35 
-46 -43 
-35 
-39 
-42 
44 
χ 
χ 
χ 
χ 
-45 
χ 
χ 
-28 
C o r r . c o e f f . m u l t i p l i e d by 100. A l l с о г г . ρ ^ . 0 5 , u n d e r l i n e d ρ £ .01 . 
χ i n d i c a t e s c e l l f r e q . smal ler than 20, or v a r i a n c e one of v a r s . = 0 . 
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t a b l e С.2b S i g n i f i c a n t product moment c o r r e l a t i o n s between d i f f e r e n c e s 
i n views i n dyadic r e l a t i o n s h i p s i n c o n t a c t s w i t h o t h e r 
departments and s t r a i n s . 
i r r i t a t i o n h e a l t h heart smoking absenteeism 
2 3 4 2 3 4 2 3 4 2 3 4 2 3 4 
dep COS 
2 COO 
dep SUP 
3 SUB 
SPE 
cos 
coo 
dep SUP 
4 WOR 
SPE 
COS 
COO 
dep SUB 
5 SPE 
COS 
COO 
dep SUP 
6 SUB 
COS 
COO 
dep SUB 
7 SPE 
COS 
COO 
dep WOR 
8 COS 
COO 
dep SUP 
9 SUB 
WOR 
SPE 
COS 
COO 
X 
-27 
-27 
-32 
31 
X 
X 
X 
X 
27 
27 
X 
X 
X 
X 
X 
X 
28 
X 
X 
31 
X 
21 
X 
X 
-23 
-32 
24 
22 
26 
21 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
-22 
X 
X 
-22 
X 
X 
X 
X 
X 
X 
46 
X 
X 
X 
X 
X 
X 
-47 
44 
X 
X 
X 
-36 
25 
X 
-22 
21 
22 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
-35 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
-34 
X 
X 
X 
43 
X 
χ X 
X 
X 
X X 
χ X 
X 
X 
X 
X 
-22 
X 
X 
s y s t o l i c bp d i a s t o l , bp heart f r e q . c h o l e s t e r o l o b e s i t y ind 
2 3 4 2 3 4 2 3 4 2 3 4 2 3 4 
dep SUP 
1 SUB 
SPE 24 
32 
-39 
27 
-27 
-24 
C o r r . c o e f f . m u l t i p l i e d by 100. A l l c o r r . p i . 0 5 , u n d e r l i n e d p < . 0 1 . 
χ i n d i c a t e s c e l l f r e q . smal ler than 2 0 , o r var iance one o f v a r s . = 0 . 
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table С.2c Significant product moment correlations between differences 
in views in dyadic relationships in contacts with other 
departments and strains. 
systolic bp diastol, bp heart freq. cholesterol obesity ind 
2 3 4 2 3 4 2 3 4 2 3 4 2 3 4 
dep SUP 
2 SUB 
WOR 
SPE 
COS 
COO 
dep SUB 
3 SPE 
COS 
COO 
dep SUP 
4 SUB 
WOR 
SPE 
COS 
COO 
dep SUB 
5 WOR 
SPE 
COS 
COO 
dep SUP 
6 SUB 
WOR 
SPE 
COS 
COO 
dep WOR 
7 SPE 
COS 
COO 
dep SUB 
8 WOR 
COS 
COO 
dep SUP 
9 WOR 
SPE 
COS 
COO 
-45 -22 44 -7 1 -48 
36 34 -33 -44 
-27 -48 -38 
-57 -42 
x x x x x x 42 x x χ 
43 
-29 
-28 -26 
χ χ χ 39 χ 
40 
25 23 23 
30 
28 39 41 30 
27 26 23 33 
X X X X X 
x x x x x x x x x x 
-29 
28 26 -30 
-26 
x χ χ χ 40 47 χ 
χ χ χ χ X 
-32 41 47 47 
-3I 28 27 34 
32 
39 
X X X X X X X X X X 
X X X X X X X X X X 
24 
20 29 
x χ χ χ X 
-37 
-27 
x χ χ χ χ 24 
χ -41 χ χ -56 χ χ 
χ χ χ χ X 
28 30 
42 36 25 
-23 
X X X X X X X X X 
χ X X X X 
Corr.coeff. multiplied by 100. All corn, ρ £.05, underlined ρ <.01. 
χ indicates cell freq. smaller than 20, or variance one of vars. = 0. 
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table С.За Significant product moment correlations between differences 
in views in dyadic relationships on relational aspects and 
strains. 
jdissat jthreat esteem anxiety depress irritât health heart 
gtO ItO gtO ItO gtO ItO gtO ItO gtO ItO gtO ItO gtO ItO gtO ItO 
rela SUP 
1 SUB 
WOR 
SPE 
COS 
COO 
rela SUB 
2 WOR 
SPE 
COS 
COO 
rela SUP 
3 SUB 
WOR 
SPE 
COS 
COO 
rela SUB 
4 WOR 
COS 
COO 
rela SUP 
5 SUB 
WOR 
SPE 
COS 
COO 
rela SUP 
6 SUB 
WOR 
SPE 
COS 
COO 
rela SUB 
7 WOR 
SPE 
COS 
COO 
χ χ -33 χ χ χ χ χ χ 
-46 
X 
χ χ χ χ χ χ χ χ 
χ χ χ χ χ χ χ χ χ χ χ χ χ χ χ χ 
χ χ χ χ χ χ χ χ χ χ χ χ χ χ χ χ 
43 
χ χ χ χ χ χ χ χ 
χ χ χ χ χ χ χ χ χ χ χ χ 
χ χ χ χ χ χ χ χ χ χ χ χ χ χ χ χ 
χ χ χ χ χ χ χ χ χ χ χ χ χ χ χ χ 
χ χ χ χ 
χ χ χ χ χ χ χ χ 
χ 26 χ χ χ χ χ χ χ 
χ χ χ χ χ χ χ χ χ χ χ χ χ χ χ χ 
χ χ χ χ χ χ χ 4 4 χ 
χ χ χ χ χ χ χ χ χ χ χ χ χ χ χ χ 
χ χ χ χ χ χ χ χ χ χ χ χ χ χ χ χ 
χ χ χ 33 χ χ χ χ χ 
χ χ χ χ χ χ χ χ χ χ χ χ χ χ χ χ 
χ χ χ χ χ χ χ χ χ χ χ χ χ χ χ χ 
-51 
χ χ χ χ χ -67 χ -42 χ χ 
χ χ χ χ χ χ χ χ 
Χ X X X χ χ χ χ χ 
χ χ χ χ χ χ χ χ 
χ χ χ χ χ χ χ χ χ χ χ χ χ χ χ χ 
35 
χ χ χ χ χ χ χ χ 
35 
χ χ χ χ χ χ χ χ χ χ χ χ χ χ χ χ 
χ χ χ χ χ χ χ χ χ χ χ χ χ χ χ χ 
χ χ χ χ χ χ χ χ χ χ χ χ χ χ χ χ 
36 
32 53 
χ χ χ χ χ χ χ χ χ χ χ χ χ χ χ χ 
χ χ χ χ χ χ χ χ χ χ χ χ χ χ χ χ 
χ χ χ χ χ χ χ χ χ χ χ χ χ χ χ χ 
Corr.coeff. muliplied by 100. All corr. ρ £.05, underlined ρ £.01. 
χ indicates cell freq. smaller than 20, or variance one of vars. = O. 
gtO/ltO: difference between focal person and member of role set is 
greater/less than 0. 
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table С.3b Significant product moment correlations between differences 
in views in dyadic relationships on relational aspects and 
strains. 
jdissat jthreat esteem anxiety depress irritât health heart 
gtO ItO gtO ItO gtO ItO gtO ItO gtO ItO gtO ItO gtO ItO gtO ItO 
rela 
8 
rela 
9 
rela 
10 
rela 
11 
rela 
12 
rela 
13 
SUB 
SPE 
COS 
COO 
SUP 
SUB 
WOR 
SPE 
COS 
COO 
WOR 
SPE 
COS 
COO 
SUP 
WOR 
SPE 
COS 
COO 
SPE 
COS 
COO 
SUP 
WOR 
SPE 
COS 
COO 
X 
X 
X 
X 
X 
X 
30 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
27 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
55 
X 
X 
X 
X 
X 
38 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
46 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
-39 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
34 
-42 
X 
X 
42 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
43 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
35 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
54 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
-41 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
59 
X 
X 
X 
-34 
X 
X 
X 
X 
X 
57 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
35 
X 
X 
X 
X 
X 
X 
X 
X 
X 
smoking absent, syst.bp dias.bp heartf. cholest obesity 
gtO ItO gtO ItO gtO ItO gtO ItO gtO ItO gtO ItO gtO ItO 
rela SUP 
1 SUB 
WOR 
SPE 
COS 
COO 
rela SUP 
2 SUB 
WOR 
SPE 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
61 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
Corr.coeff. multiplied by 100. All corr. p^.05, underlined ρ < .01 . 
χ indicates cell freq. s.maller than 20, or variance one of vars. = 0. 
gtO/ltO: difference between focal person and member of role set is 
greater/less than 0 
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table С.Зс Significant product moment correlations between differences 
in views in dyadic relationships on relational aspects and 
strains. 
smoking absent, syst.bp dias.bp heartf. cholest obesity 
gtO ItO gtO ItO gtO ItO gtO ItO gtO ItO gtO ItO gtO ItO 
rela COS 
2 COO 
rela SUP 
3 SUB 
WOR 
SPE 
COS 
COO 
rela SUP 
4 SUB 
WOR 
SPE 
COS 
COO 
rela SUP 
5 SUB 
WOR 
SPE 
COS 
COO 
rela SUP 
6 SUB 
WOR 
SPE 
COS 
COO 
rela SUP 
7 SUB 
WOR 
SPE 
COS 
COO 
rela SUP 
θ SUB 
WOR 
SPE 
COS 
COO 
x x x x x x x x x x x x x x 
x x x x x x x x x x x x x x 
x χ 
x x x 5 2 x χ χ χ χ 
x x x χ χ χ χ 
x x x x x x x x x x x x x x 
x x x 8 5 x χ χ x x x 5 6 
x x x x x x x x x x x x x x 
44 χ 
x x x x x x x x x x x x x x 
χ X X X X X X 
x x -61 -61 
X X X X X X X X X X X X X X 
x x x x x x x x x x x x x x 
χ 38 37 
X X X Χ Χ Χ χ χ 
X X X X X X X 
x x χ -61 x x x -58 χ χ 
x x x χ χ χ χ χ 
x x x x x x x x x x x x x x 
X X 
x x x x 4 7 x χ χ χ 
χ X 
x x x x x x x x x x x x x x 
x x x x x x x x x x x x x x 
x x x x x x x x x x x x x x 
x X 49 -42 -37 
χ X 
x -64 
x x x x x x x x x x x x x x 
x x x x x x x x x x x x x x 
x x x x x x x x x x x x x x 
X -34 
X X X X X 
χ 37 
x x x x x x x x x x x x x x 
X X X X X X X X X X X X X X 
X X X X X X X X X X X X X X 
Corr.coeff. multiplied by 100. All corn. p^-OS, underlined ρ < .01. 
χ indicates cell freq. smaller than 20, or variance one of vari. = 0. 
gtO/ltO: difference between focal person and member of role set is 
greater/less than 0. 
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table С.3d Significant product moment correlations between differences 
in views in dyadic relationships on relational aspects and 
strains. 
smoking absent, syst.bp dias.bp heartf. cholest obesity 
gtO Ito gtO Ito gtO Ito gtO ItO gtO Ito gtO ItO gtO ItO 
r e l a SUP 
9 SUB 
WOR 
SPE 
COS 
COO 
r e l a SUP 
10 SUB 
WOR 
SPE 
COS 
COO 
r e l a SUP 
11 SUB 
WOR 
SPE 
COS 
COO 
r e l a SUP 
12 SUB 
WOR 
SPE 
COS 
COO 
r e l a SUP 
13 SUB 
WOR 
SPE 
COS 
COO 
X X X X X 
X 
56 42 
X X X X X X X X 
χ χ χ χ χ χ χ χ χ χ χ χ χ χ 
X X X χ χ χ χ χ χ χ χ χ χ 
χ χ 
χ χ 
χ 3 1 
χ χ χ χ χ χ χ χ χ χ χ χ χ χ 
χ χ χ χ χ χ χ χ χ χ χ χ χ χ 
χ χ χ χ χ χ χ χ χ χ χ χ χ χ 
χ χ χ χ - 3 9 χ χ χ 
χ 
χ 30 
X X X χ χ χ χ χ 
χ χ χ χ χ χ χ χ 
χ χ χ χ χ χ χ χ χ χ χ χ χ χ 
χ χ 
χ 
χ χ χ χ - 3 4 χ 
χ χ χ χ χ χ χ χ χ χ χ χ χ χ 
X X X χ χ χ χ χ 
χ χ χ χ χ χ χ χ χ χ χ χ χ χ 
χ 
χ 
χ χ 
χ χ χ χ χ χ χ χ χ χ χ χ χ χ 
χ χ χ χ χ χ χ χ χ χ χ χ χ χ 
χ χ χ χ χ χ χ χ χ χ χ χ χ χ 
Corr.coeff. multiplied by 100. All corr. p<.05, underlined p£.01. 
χ indicates cell freq. smaller than 20, or variance one of vars. = 0. 
gtO/ltO: difference between focal person and member of role set is 
greater/less than 0. 
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table С.4 Significant product moment correlations between dichotomy 
difference - agreement in dyadic relationships on tasks 
and strains. See legend at table C.5. 
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t a s k W0R 
1 
t a s k WOR 
2 SPE 
COS 
t a s k WOR 
3 SPE 
t a s k WOR 
4 COS 
t a s k WOR 
5 SPE 
COO 
t a s k SUP 
6 SPE 
COS 
COO 
t a s k SUP 
7 SUB 
SPE 
COS 
COO 
t a s k WOR 
8 SPE 
COO 
t a s k SUB 
9 SPE 
COS 
COO 
t a s k SUP 
10 SUB 
COS 
t a s k SUP 
11 -SUB 
WOR 
SPE 
task SUP 
12 SUB 
WOR 
SPE 
20 
- 1 9 
24 
-41 
-18 
-20 18 
18 
30 
18 
21 
31 32 
23 
-29 
-30 
-36 -35 
-20 
19 
25 23 
34 
34 
21 -23 -34 
25 
-53 31 
19 
20 
40 
30 
-19 -25 
27 20 
33 66 
-22 -19 -26 -19 -28 -34 
-23 
-33 
-24 -17 -23 
-23 20 -40 
21 -24 
18 -24 
-25 
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table С.5 Significant product moment correlations between dichotomy 
difference - agreement in dyadic relationships on contacts 
with other departments and strains. 
CO 
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dep SUP 
1 WOR 
COS 
dep SUP 
2 SUB 
WOR 
SPE 
COS 
dep SUP 
3 SUB 
SPE 
dep SUP 
4 SUB 
WOR 
SPE 
COO 
dep WOR 
5 COS 
dep SUP 
6 SUB 
WOR 
SPE 
COS 
COO 
dep SUB 
7 SPE 
COS 
COO 
dep SUB 
8 
dep SUB 
9 WOR 
SPE 
COO 
-19 -21 
25 -21 
32 
-26 -22 -34 -18 -19 -39 
-20 -20 -37 23 -30 
-24 -29 
-27 -35 
38 
-23 
-32 
-22 
18 19 25 21 
-18 26 
33 
22 26 19 25 
35 
21 -22 
il 
37 
27 
-26 20 
25 
-32 
-52 
18 19 
23 29 
-30 -32 
-31 
-21 
18 
19 21 21 
-27 
-53 
Corr.coeff. multiplied by 100. All corr. p^.05, underlined p£.01. 
Difference categories E and С are receded to 1, and А, В and D to 2. 
See also paragraph 4.8. 
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table С.6 Percentages significant correlations (pS>05). 
task 
dep 
task 
dep 
2 
10.0 
8.1 
2 
7.2 
5.2 
SUP 
3 
6.7 
7.9 
SPE 
3 
7.2 
7.4 
4 
6.7 
9.6 
4 
9.4 
9.6 
2 
8.3 
9.6 
2 
2.2 
.7 
SUB 
3 
3.8 
4.4 
COS 
3 
2.8 
3.0 
4 
5.0 
8.1 
4 
7.2 
5.9 
2 
3.8 
6.7 
2 
1.7 
.7 
WOR 
3 
5.6 
5.2 
COO 
3 
2.2 
5.2 
4 
4.4 
5.9 
4 
4.4 
.7 
Cells with less than 20 subjects or with variance 
of one of the variables equal to zero were not 
taken into these computations. 
total sample 
task 
1 2 3 _4 5 6_ 7 8 9 10 11 12 all tasks 
2.6 4.1 2.6 
department 
1 2 3 
3.7 12.2 4.4 
4.8 
4 
8.9 
2.2 
5 
4.1 
7.8 
6 
5.6 
6.7 
7 
5.6 
3.3 
8 
1.9 
6.3 
9 
5.6 
6.7 8.5 10.4 5.5 
all depts 
5.8 
SUP SUB WOR SPE COS COO 
gtO ItO gtO ItO gtO ItO gtO ItO gtO ItO gtO ItO 
tension 
in task 
tension 
in contact 
relational 
aspects 
3.6 
-
7.5 
2.9 
3.9 
3.2 
4.8 
-
3.5 
5.9 
1.0 
3.4 
8.7 3.4 
- 10.6 
9.6 4.3 11.1 
1.1 
9.1 
4.3 
-
-
-
-
-
7.3 
-
-
-
-
-
20.0 
Cells with less than 20 subjects or with variance of one of the 
variables equal to zero were not taken into these computations. 
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APPENDIX D 
D.5.7.1 Recodes into equally spaced intervals. 
Values for all samples: 
role ambiguity E, responsibility for persons E, work load E, underutili-
sation of skills and abilities, tension in relation with superior and 
subordinates, tension in relations with other departments, lack of 
participation, role conflict, job future ambiguity, lack of support 
from superior, lack of support from colleagues, lack of support from 
others at work, lack of support from wife, friends and relatives, job 
dissatisfaction, job-related threat: 
1.00 - 1.79 = 1; 1.80 - 2.59 = 2; 2.60 - 3.39 = 3; 3.40 - 4.19 = 4; 
4.20 - 5.00 = 5; 
loss of self-esteem: 
1.00 - 2.19 = 1; 2.20 - 3.39 = 2; 3.40 - 4.59 = 3; 4.60 - 5.79 = 4; 
5.80 - 7.00 = 5; 
anxiety, depression and irritation; 
1.00 - 1.59 = 1; 1.60 - 2.19 = 2; 2.20 - 2.79 = 3; 2.80 - 3.39 = 4; 
3.40 - 4.00 = 5; 
health, heart: 
1.00 - 1.39 = 1; 1.40 - 1.79 = 2; 1.80 - 2.19 = 3; 2.20 - 2.59 = 4; 
2.60 - 3.00 = 5; 
All these variables are recoded according to the range of answer alter-
natives. However, smoking is recoded according to the range of given 
answers (open-ended question). 
smoking: 
1 - 13 = 1; 14 - 26 = 2; 27 - 39 = 3; 40 - 52 = 4; 53 - 66 = 5. 
As an example for the recodes of the factor-scores, the ones for the 
total sample are given below (according to the range of the given 
answers): 
work load: 
-4.542 - -2.594 = 1; -2.593 - -.663 = 2; -.662 - 1.267 = 3; 
1.268 - 3.198 = 4; 3.199 - 5.131 = 5; 
ambiguity: 
-2.379 .921 = 1; -.920 - .535 = 2; .536 - 1.993 = 3; 
1.994 - 3.450 = 4; 3.451 - 4.909 = 5; 
responsibility for persons: 
-2.21 .929 = 1; -.928 - .351 = 2; .352 - 1.631 = 3; 
1.632 - 2.912 = 4; 2.913 - 4.195 = 5; 
lack of support from others and colleagues: 
-2.723 1.547 = 1; -1.546 - -.371 = 2; -.370 - .804 = 3; 
.805 - 1.980 = 4; 1.981 - 3.157 = 5; 
lack of support from superior and colleagues: 
-3.547 1.704 = 1; -1.703 - .139 = 2; .140 - 1.982 = 3; 
1.983 - 3.826 = 4; 3.827 - 5.670 = 5; 
lack of participation: 
-1.722 - -.838 = 1; -.837 - .046 = 2; .047 - .930 = 3; 
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.931 1.815 = 4; 1.816 - 2.700 = 5; 
psychological complaints: 
-3.261 - .110 = 1; .120 = 3.500 = 2; 3.501 - 6.881 
6.882 - 10.262 = 4; 10.263 - 13.645 = 5; 
3; 
psychosomatic complaints: 
-1.581 - 1.884 = 1; 1.885 - 5.350 = 2; 5.351 - 8.815 = 3; 
8.816 - 12.281 = 4; 12.282 - 15.748 = 5; 
loss of self-esteem; 
-1.582 .463 = 1; -.462 - .654 = 2; .655 - 1.773 = 3; 
1.774 - 2.891 = 4; 2.892 - 4.011 = 5; 
anxiety: 
-1.908 - -1.427 = 1; -1.426 - -.946 = 2; -.945 - -.464 = 3; 
-.463 - .016 = 4; .017 - .497 = 5; 
smoking: 
-3.224 1.141 = 1; -1.140 - .941 = 2; .942 - 3.023 = 3; 
3.024 - 5.106 = 4; 5.107 - 7.190 = 5. 
D.5.7.2 Example of the calculation of a correction for unequal group 
sizes in orthogonal trend analysis (after Gaito, 1965). 
The sum of squares for the ith component is obtained by the following 
equation : 
SS = 
ι 
[Σ(Τ γ )]' 
(η γ 2) 
J ij 
where γ are orthogonal coefficients for the different conditions j 
and specific components ι, Τ is the total value or score fop each 
sample in the different conditions and η is the number of subjects 
in the jth group. 
The different components are only orthogonal (independent) if 
0. Ση y 0 and Ση у _ ν_ 
This results in: α + X (linear) 
2 
a + /} X + X (quadratic) 
Since the independent variables were receded into groups 1, 2, 3, 4, 
and 5, we have the following five simultaneous equations with six 
unknowns for the linear coefficients: 
'11 = e ' + 1 
+ 2 
+ 3 
•*• 4 
τ 5 
V12 = а1 
лз
 = α
ι 
>Ί4 ~ α ι 
»Ί5 = α ι 
Because of orthogonaln.y Ση γ should equal zero. By multiplying the 
five equations by η and subsequently adding we get 
Vil + V12 + Via + V14 + Vl5 = 0 = 
= ("..<*.. + n , ^ + η α. ь n a + η ац ) + η + 2η + Зп + 4π + 5η . 
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When we take as an example the relation between role ambiguity E and 
job dissatisfaction we get, by substituting the n's with the frequen­
cies after the recode for equally spaced intervals (90, 351, 121, 10, 
and 1, respectively): 
573^ + 90(1) + 351(2) + 121(3) + 10(4) + 1(5) = 0. 
Thus 573a = -1200, and α = -2.094. 
Substituting this value in the five simultaneous equations the linear 
coefficients are: 
y = -1.094 
^ = -.094 
Л = -906 
4 = 2.906 
To obtain the coefficients for the quadratic component we uso 
У2 = a2 + / J 2 X + χ 2 
This leads us to the following simultaneous equations: 
'21 " a2 + Ifc + ] 
У22 = a 2 + Ъ + * 
У23 ' a2 + 3b + 9 
γ = a + 4/J + 16 
^25 = a2 + Щ + 2 5 
With the two criteria for orthogonality we complete the set equations. 
The first criterion ( Ση.y = 0) gives: 
90у
гл +
 351K22 и- 121p23 + 10к 2 4 + K 2 5 = О = 
= 573α2 + [90(1) + 351(2) + 121(3) + 10(4) + 1(5)] ß 2 + 90(1) + 351(4) + 
+ 121(9) + 10(16) + 1(25) = 573α + 1200/J + 2768. 
The second criterion ( Ση.у..y„. = 0) gives: 
J 1J Zj 
{90)(-Л.09Л)У + ( 3 5 1 ) ( - . 0 9 4 ) ^ 2 2 + (121 ) ( . 9 0 6 ) y 2 3 +(10) (1.906)>; + 
+ ( 1 ) ( 2 . 9 0 6 ) У „ = 0 = 
20 
= α [ 9 0 ( - 1 . 0 9 4 ) + 3 5 1 ( - . 0 9 4 ) + 1 2 1 ( . 9 0 6 ) + 1 0 ( 1 . 9 0 6 ) + 1 ( 2 . 9 0 6 ) ] + 
+ /} [ 9 0 ( - 1 . 0 9 4 ) ( 1 ) + 3 5 1 ( - . 0 9 4 ) ( 2 ) + 1 2 1 ( . 9 0 6 ) ( 3 ) + 1 0 ( 1 . 9 0 6 ) ( 4 ) + 
+ 1 ( 2 . 9 0 6 ) ( 5 ) ] + [ 9 0 ( - 1 . 0 9 4 ) ( 1 ) + 351 ( - . 0 9 4 ) (4) + 1 2 1 ( . 9 0 6 ) ( 9 ) + 
+ 1 0 ( 1 . 9 0 6 X 1 6 ) + 1 ( 2 . 9 0 6 ) ( 2 5 ) ] . 
On c o l l e c t i n g t e r m s we have θ α + 255.2/L + 1133 .808 = 0 
Thus 255.2/L = - 1 1 3 3 . 8 0 8 , and /i = - 4 . 4 4 3 . 
Substituting the value for β in the first equation we have 
573a + 1200(-4.443) + 2768 = 0, and it follows that a 2 = 4.474. 
Substituting these values in the five simultaneous equations we obtain 
the following coefficients for the quadratic component: 
f 2 1 = 1.030, Уг2 = -.412, y23 = .145, У24 = 2.702, ^ = 7.259. 
In the relation between role ambiguity E and job dissatisfaction the 
following figures are given: 
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T., = 1.8727, T. = 1.7631, T0 = 1.9278, T^  = 2.40O0, Tc = 1.0000 1 ¿. о 4 b 
rv = 90, n_ = 351, n. = 121, n,, = 10, n_ = 1. 
1 2 3 4 5 
These values give the following intermediate results: 
linear component: 
У
 2
 = 1.197363012, }>12
2
 = .00 881336, У 2 = .820399660, 
Г,,
2
 = 3.631917984, V.
=
2
 = 8.443436308, n^v 2 = 107.7626711, 14 15 11 
п 2у 1
2
 = 3.117348757, η у 2 = 99.26835887, η у 2 = 36.31917984, 
η У 1
2
 = 8.443436308, and Г(п у1
 2) = 254.9019949. 
quadratic component: 
У 2 1
2
 = 1.068021157, У^ 2 = .169572726, У 2 = .020438914, 
у
 2
 = 7.277701551, У 2 = 52.59844246, η у 2 = 96.12190417, 
η у
 2
 = 59.52002667, "-У-2 = 2.473108555, ъ.У? = 72.77701551, 
п
=
у_
2
 = 52.59844246, and Σ(η у0
 2) = 283.4904974. 5r2 jr2j 
Т1у11 = -2.049184817, Τ у _ = -.166156021, Т у = 1.746122513, 
Т
Л
У-,
Л
 = 4.573821989, Т_у
н
_ = 2.905759162, and Σ(Τ ν- > = 7.010362826. 4'14 5r15 j r1j 
Т у = 1.935343858, T 2y 2 2 = -.726030634, Т 3У 2 3 = .275607404, 
т
^ п
Л
 = 6.474531715, Т^ у.,. = 7.252478367, and Σ(Τ у0 ) = 15.21193071 4' 24 5 25 j 2j 
Substituting the intermediate results in the formulas for the sums of 
squares we get: 
=
 ( I < T j V ) 2 = <^1^62826)2
 = > 1 9 2 7 9 з 5 1 5 9 
l i n e a r _ , 2. 254.9109949 
Σ ( η yH ) 
J 1j 
( Z ( T j V 2 J ) ) _ (15.21193071)2 = 
quadratic _. 2. 283.4904974 
Thus, it appears that a linear as well as a quadratic component are 
present, but that the quadratic component describes more accurately 
the existing relationship. 
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D.5.7.3 Example of the calculation of the significance level of t (pt) 
according to Jaspen (1965). 
The SPSS-subprogram Oneway (Nie et al., 1975) gives, for the relation 
between lack of support from colleagues and psychosomatic complaints 
concerning general health, a p-value for t of O.OOO, both for the 
linear and the quadratic component. 
The t-value of the linear contrast is -26.804, with 7.5 degrees of 
freedom (separate variance estimate); for the quadratic contrasts 
these values are -14.468 and 48.2, respectively. 
2 
Substituting these values in the following formula (NB., F = t , i = 1, 
and j = df) 
" - j;'i 1 / 3 - " - Ir' 
Linear contrast: 
" - 9 ( Ь т Ш - 2 б - 8 0 4 ) V / 3 - ( 1 - !> 7.913239232
 4 Q n n , n 7 n n . 
z
 - ( ( - f _ ) ( ( - 2 6 W , 2 - + | , - = ^ ^ = — -
9(7.0) 9 
Quadratic contrast: 
n-^H<-i 4Wy
/ 3
-(i-f)
 5..з^ еез _ 8 274161904 
( ( _ | _ ) ( ( _ 1 4 . 4 6 θ ) 2 ) 2 / 3 + | ) 1 / 2 .«02804895 8-274161904 
Substituting these values for ζ in the formula 
2 3 4 4 
ρ = .5/(1 + с ζ + с ζ + с ζ + с ζ ) in which 
c1= .196854, c2 = .115194, c 3 = .000344, and с = .019527, gives: 
pt.. . = .5/(16.11766673)4 = .000007409 
linear contrast 
pt ... ^ ^ = .5/(102.2333307 ) 4 = .0000000046 quadratic contrast 
Thus, the quadratic contrast appears to be more significant than the 
linear contrast. 
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D.5.8 Example of analysis of variance. 
As an ехаліріе of the analysis of variance the one on the relationship 
between role ambiguity and job-related threat for the total sample. 
Independent variable: role ambiguity E. 
Dependent variable: job-related threat. 
The independent variable is recoded into five categories with equally 
spaced intervals (see appendix D.5.7.1). 
source 
between groups 
within groups 
total 
df SS MS F pF 
4 25.9222 6.4805 18.253 .OOOO 
567 201.3110 .3550 
571 227.2332 
group 
01 
02 
03 
04 
05 
total 
count 
90 
350 
120 
11 
1 
572 
mean 
1.6167 
1.9029 
2.2708 
2.4545 
2.OOOO 
1 .9458 
sd 
.5523 
.5693 
.6780 
.7970 
.6308 
s.error 
.0582 
.0304 
.0619 
.2403 
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table D.1a Group means of strains after receding the stressors into 
equally spaced intervals. Total sample (n = 578). 
role ambiguity E responsibility for persons E 
1 2 3 4 5 1 2 3 4 5 
jdissat 
jthreat 
esteem 
anxiety 
depress 
irritât 
health 
heart 
smoking 
absent 
syst.bp 
dias.bp 
heartf 
cholest 
obesity 
1.87 
1.62 
2.25 
1.54 
1.21 
1.85 
1.26 
1.17 
20.8 
2.10 
134.3 
80.0 
76.2 
5.94 
25.5 
1.76 
1.90 
2.45 
1.60 
1.21 
1.89 
1.25 
1.17 
18.7 
2.12 
134.8 
80.5 
76.2 
5.93 
25.5 
1.93 
2.27 
2.87 
1.82 
1.37 
2.02 
1.32 
1.22 
20.1 
2.11 
132.8 
79.3 
75.2 
5.82 
24.4 
2.40 
2.45 
3.09 
2.27 
1.98 
2.15 
1.83 
1.56 
21.3 
1.73 
129.2 
81.1 
71.6 
5.85 
23.8 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
2.27 
1.84 
2.87 
1.72 
1.32 
1.88 
1.55 
1.31 
16.8 
2.19 
128.2 
76.4 
76.8 
6.15 
24.9 
2.17 
1.95 
3.00 
1.77 
1.31 
1.96 
1.26 
1.27 
17.9 
2.20 
131.7 
79.3 
74.9 
5.71 
23.9 
1.83 
2.03 
2.61 
1.69 
1.27 
1.94 
1.28 
1. I9 
19.1 
2.15 
134.8 
81.4 
77.4 
5.86 
24.6 
1.74 
1.95 
2.51 
1.63 
1.26 
1.92 
1.28 
1.17 
20.3 
2. I6 
133.5 
80.2 
74.9 
5.95 
26.0 
1.76 
1.85 
2.24 
1.57 
1.20 
1.88 
1.24 
1.18 
18.9 
1.91 
136.7 
79.8 
76.2 
5.95 
25.4 
work load E underutilisation 
jdissat 
jthreat 
esteem 
anxiety 
depress 
irritât 
health 
heart 
smoking 
absent 
syst.bp 
dias.bp 
heartf 
cholest 
obesity 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
2.20 
1.75 
2.77 
1.44 
1.19 
1.64 
1.25 
1.17 
2I.5 
2.22 
136.8 
78.5 
76.6 
6.00 
25.0 
1.91 
1.89 
2.59 
1.56 
1.19 
1.85 
1.25 
1.17 
18.9 
2.23 
135.1 
80.1 
77.4 
5.85 
24.6 
1.66 
1.99 
2.43 
1.72 
1.28 
1.99 
1.26 
1.17 
18.7 
1.95 
132.9 
80.5 
74.3 
5.92 
26.1 
1.67 
2.30 
2.26 
2.02 
1.54 
2.28 
1.44 
1.35 
21.7 
2.04 
133.0 
81.1 
74.7 
5.93 
24.2 
1.71 
1.69 
2.37 
1.58 
1.15 
1.85 
1.25 
1. I3 
23.9 
1.99 
137.0 
80.4 
75.2 
5.86 
25.7 
1.65 
1.92 
2.40 
1.57 
1.23 
1.88 
1.23 
1.17 
19.8 
2.17 
135.7 
80.7 
76.5 
5.95 
26.5 
1.89 
2.05 
2.60 
1.72 
1.30 
1.94 
1.31 
1.21 
18.4 
2.01 
132.3 
79.7 
75.2 
5.93 
24.4 
2.07 
2.00 
2.67 
1.73 
1.27 
2.01 
1.28 
1.21 
20.4 
2.37 
133.7 
79.6 
76.3 
5.76 
25.1 
2.69 
1.84 
3.36 
1.63 
1.37 
2.14 
1.41 
,.07 
I2.8 
2.21 
131.5 
81.5 
76.5 
5.72 
22.9 
tensions sup./sub. tensions with departments 
jdissat 
jthreat 
esteem 
anxiety 
depress 
irritât 
health 
heart 
smoking 
absent 
syst.bp 
dias.bp 
heartf 
cholesc 
obesity 
χ Cell cc 
1.83' 
1.29' 
2.33' 
1.29' 
1.17' 
1.72' 
1.10' 
1.00' 
X 
2.17' 
122.7' 
74.3' 
67.0' 
5.34' 
21.9' 
η uains 
1.63 
1.91 
2.47 
1.62 
1.19 
1.80 
1.25 
1.17 
19.6 
2.13 
131.5 
80.0 
74.4 
5.81 
27.5 
1 or 0 
1.85 
1.83 
2.52 
1.59 
1.24 
1.86 
1.28 
1.20 
19.1 
2.22 
135.1 
79.3 
76.3 
5.89 
24.8 
1.85 
2.11 
2.55 
1.72 
1.30 
2.01 
1.26 
1.18 
19.8 
1.96 
135.7 
81.9 
76.5 
5.98 
24.8 
2.20 
2.01 
2.51 
1.73 
1.33 
2.18 
1.38 
1.19 
18.4 
2.11 
128.4 
76.5 
75.7 
5.96 
23.3 
, ' more than 1 but 
1.76 
1.74 
2.42 
1.57 
1.23 
1.79 
1.23 
1 .12 
19.1 
2.05 
134.8 
79.3 
73.8 
6.04 
25.2 
less 
1.75 
1.91 
2.46 
1.58 
1. I9 
1.84 
1.24 
1.16 
19.6 
2.03 
134.4 
80.7 
76.6 
5.90 
24.7 
1.77 
2.03 
2.63 
1.71 
1.29 
2.Ol 
1.28 
1.22 
19.1 
2.18 
132.2 
79.3 
75.6 
5.86 
26.3 
than 10 subj 
2.12 
2.27 
2.53 
2.03 
1.51 
2.15 
1.45 
1.30 
20.8 
2.25 
136.7 
83.4 
76.0 
6.04 
25.3 
ects. 
2.59' 
2.11 ' 
2.71' 
2.03' 
1.89' 
3.00' 
1.40' 
1.11' 
17.3' 
1.56' 
130.4' 
78.0' 
74.7' 
6.00' 
23.2' 
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table D.lb Group means of strains after recoding the stressors into 
equally spaced intervals. Total sample (n = 578). 
lack of participation role conflict 
1 2 3 4 5 1 2 3 4 5 
jdissat 
jthreat 
esteem 
anxiety 
depress 
irritât 
health 
heart 
smoking 
absent 
syst.bp 
dias.bp 
heartf 
cholest 
obesity 
1.73 
1.91 
2.33 
1.52 
1.22 
1.85 
1.23 
1.10 
21.2 
1.90 
137.8 
82.1 
75.5 
5.91 
25.5 
1.60 
1.95 
2.41 
1.66 
1.25 
1.92 
1.25 
1.19 
18.5 
2.05 
132.8 
79.1 
75.3 
5.85 
26.1 
1.87 
1.99 
2.60 
1.70 
1.28 
1.96 
1.29 
1.21 
19.4 
2.13 
134.6 
80.8 
76.8 
6.01 
24.9 
2.41 
1.91 
3.02 
1.66 
1.24 
1.90 
1.33 
1.25 
19.4 
2.73 
131.9 
78.7 
74.6 
5.82 
23.5 
2.90 
1.63 
2.83 
1.48 
1.19 
1.84 
1.32 
1.13 
17.4 
2.32 
130.8 
78.2 
75.5 
5.76 
24.0 
1.89 
1.77 
2.49 
1.57 
1.20 
1.85 
1.25 
1.17 
19.7 
2.19 
136.2 
80.8 
76.8 
5.88 
24.8 
1.67 
2.05 
2.63 
1.64 
1.22 
1.87 
1.27 
1.16 
18.8 
2.01 
132.2 
78.7 
74.8 
6.03 
26.7 
1.82 
2.32 
2.46 
1.88 
1.46 
2.16 
1.35 
1.27 
18.4 
2.09 
131.4 
80.7 
74.8 
5.76 
24.8 
1.78 
2.53 
2.85 
1.86 
1.54 
2.37 
1.40 
1.15 
22.8 
1.22 
127.1 
74.7 
70.9 
6.24 
24.2 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
job future ambiguity no support from superior 
jdissat 
jthreat 
esteem 
anxiety 
depress 
irritât 
health 
heart 
smoking 
absent 
syst.bp 
dias.bp 
heartf 
cholest 
obesity 
1.57 
1.68 
2.28 
1.45 
1.12 
1.82 
1.17 
1.14 
19.4 
1.84 
139.3 
81.0 
77.5 
5.78 
25.0 
1.67 
1.94 
2.36 
1.65 
1.21 
1.85 
1.26 
1.18 
20.0 
2.05 
133.5 
79.9 
76.6 
5.91 
26.4 
1.86 
2.02 
2.65 
1.70 
1.29 
1.91 
1.27 
1.19 
20.0 
1.99 
133.4 
79.1 
74.3 
5.84 
24.8 
2.14 
2.07 
2.82 
1.70 
1.30 
1.99 
1.36 
1.32 
17.7 
2.55 
132.1 
80.4 
76.5 
6.12 
24.7 
2.33 
2.04 
2.82 
1.78 
1.54 
2.33 
1.43 
1.09 
17.1 
2.45 
131.4 
83.0 
73.8 
5.94 
24.6 
1.72 
1.79 
2.33 
1.51 
1.17 
1.80 
1.24 
1.17 
20.1 
2.20 
134.2 
79.6 
75.3 
5.81 
26.0 
1.85 
2.00 
2.62 
1.72 
1.27 
1.94 
1.27 
1.-8 
18.6 
1.97 
134.0 
80.8 
76.8 
5.97 
24.9 
2.07 
2.22 
2.85 
1.83 
1.46 
2.12 
1.39 
1.26 
19.4 
2.24 
132.3 
80.0 
75.5 
6.07 
24.2 
1 .82 
2.40 
2.69 
2.00 
1.56 
2.61 
1.36 
1.21 
18.4 
1.69 
140.6 
83.0 
73.5 
5.93 
24.8' 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
no support from colleagues no support from others 
jdissat 
jthreat 
esteem 
anxiety 
depress 
irritât 
health 
heart 
smoking 
absent 
syst.bp 
dias.bp 
heartf 
cholest 
obesity 
χ Cell co 
1.75 
1.75 
2.32 
1.54 
1.17 
1.79 
1.26 
1.18 
19.2 
2.16 
134.7 
78.0 
75.6 
5.91 
24.3 
ntains 
1.86 
2.04 
2.64 
1.69 
1.30 
1.97 
1.27 
1.17 
18.9 
2.09 
133.8 
81.6 
75.8 
5.90 
25.6 
1 or 0 
1.84 
2.14 
2.64 
1.82 
1.37 
2.12 
1.40 
1.29 
23.7 
1.67 
134.5 
80.5 
77.3 
5.89 
26.2 
2.22' 
2.75' 
3.44' 
2.13' 
1.56' 
2.39' 
1.25' 
1.39' 
22.7' 
3.50' 
129.2' 
84.0 
77.3' 
6.17' 
26.0' 
, 'more than 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
1 but 
1.74 
1.80 
2.41 
1.55 
1.17 
1.83 
1.22 
1.16 
17.5 
1.93 
137.1 
81.2 
74.6 
5.90 
24.9 
1.77 
1.98 
2.50 
1.64 
1.27 
1.94 
1.28 
1.19 
19.6 
2.18 
132.9 
80.5 
76.6 
5.96 
25.8 
less than 10 
1.93 
2.02 
2.67 
1.76 
1.30 
1.99 
1.31 
1.18 
20.4 
2.01 
133.0 
78.3 
76.0 
5.83 
24.4 
2.47 
2.30 
3.00 
1.94 
1.48 
2.10 
1.54 
1.45 
23.8 
2.65 
132.0 
80.8 
75.4 
5.74 
24.9' 
subjects. 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
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table D.1c Group means of strains after receding the stressors into 
equally spaced intervals. Total sample (n = 578). 
no support from wife etc. 
1 2 3 4 5 
jdissat 
jthreat 
esteem 
anxiety 
depress 
irritât 
health 
heart 
smoking 
absent 
syst.bp 
dias.bp 
heartf 
cholest 
obesity 
1.81 
1.91 
2.50 
1.63 
1.24 
1.92 
1.27 
1.18 
18.4 
2.21 
134.5 
80.9 
76.1 
5.95 
25.5 
1.83 
2.01 
2.59 
1.71 
1.29 
1.90 
1.26 
1.20 
22.6 
1.89 
132.7 
77.9 
75.5 
5.89 
24.8 
1.90 
2.08 
2.38 
1.72 
1.37 
2.06 
1.43 
1.28 
17.6 
1.66 
134.2 
81.9 
75.5 
5.60 
24.5 
2.33' 
2.50' 
3.80' 
1.90' 
1.33' 
2.13' 
1.53' 
1.40' 
21.3' 
2.00' 
130.5' 
74.3 
75.8' 
6.13' 
21.2 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
χ Cell contains 1 or 0, 'more than 1 but less than 10 subjects. 
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table D.2 Comparison of η and Pearson's г as measures of association 
of relationships between stressors and strains (stressors 
recoded). Total sample (n = 578). 
strain 
stressor 
role 
ambiguity 
resp. for 
persons 
work 
load 
under-
utilisat. 
tensions 
sup./sub. 
relations 
w. depts. 
lack of 
particip. 
role 
conflict 
no supp. 
superior 
no supp. 
colleag. 
no supp. 
others 
no supp. 
wife etc. 
job fut. 
ambiguity 
V 
г 
V 
r 
V 
r 
1 
г 
»/ 
г 
»? 
г 
f 
r 
n 
г 
f 
г 
1 
г 
1 
r 
V 
г 
V 
r 
4-> 
со 
<л 
H 
Ό 
—t 
13· 
05 
17" 
-14 
21" 
-19 
23" 
20 
13" 
-io 
16" 
11 
34" 
28 
11 
-06 
14" 
12 
08 
07 
16" 
12 
06 
04 
27" 
26 
•Ρ 
al 
<u 
ί-
.c 
4-> 
—ì 
34" 
33 
10 
-06 
21" 
20 
18" 
15 
23" 
17 
20" 
19 
11 
-02 
35" 
34 
26" 
26 
27" 
26 
17" 
16 
12' 
11 
20" 
17 
E 
ω 
0) 
•(-> 
ω 
«υ 
24" 
22 
23" 
-22 
15" 
-15 
18" 
17 
04 
03 
10 
08 
21·" 
18 
10 
02 
21" 
19 
21" 
19 
14" 
13 
15" 
06 
23" 
22 
>> 
•Ρ 
ω 
Η 
ж 
с 
ж 
27" 
24 
12* 
-12 
31-
29 
16" 
15 
14" 
12 
27" 
25 
15" 
06 
24" 
22 
27" 
25 
го-
го 
IS­
IS 
09 
08 
20" 
17 
(Л 
л 
0) 
ί­
α 
0) 
•о 
33" 
23 
09 
-08 
26" 
22 
14" 
14 
12' 
12 
32" 
26 
07 
02 
28" 
25 
29" 
28 
21" 
20 
17" 
15 
09 
09 
28" 
26 
п) 
•Р 
Η 
с 
-Η 
14" 
13 
05 
-03 
30" 
29 
11 
11 
19™ 
18 
34*· 
29 
08 
03 
26" 
22 
32~ 
29 
22™ 
22 
12" 
12 
07 
04 
24" 
21 
si 
-Р 
Й 
ω 
χ: 
26-
15 
16" 
-09 
16" 
ιΟ 
13* 
13 
09 
04 
19" 
16 
10 
09 
13" 
11 
15" 
12 
12" 
08 
18" 
16 
14" 
10 
22" 
21 
•ρ 
с 
η) 
ω 
.с 
14" 
09 
10 
-07 
13" 
09 
09 
09 
06 
01 
13" 
10 
12 
07 
10 
07 
07 
06 
10 
06 
13" 
07 
08 
08 
16" 
06 
Ο) 
с 
Η 
ο 
08 
-01 
09 
05 
11 
-02 
21™ 
-15 
08 
02 
15 
01 
10 
-05 
07 
-03 
ΙΟ 
-06 
12 
07 
14" 
13 
17" 
10 
10 
-07 
•ρ 
с 
φ 
Ü) 
•η 
id 
06 
-02 
08 
-06 
11 
-07 
09 
02 
09 
-05 
08 
03 
15" 
12 
11 
-07 
10 
-05 
15" 
-04 
12' 
06 
13" 
- Ι2 
IB­
IS 
α 
η 
ω 
>> 
и 
06 
-04 
11 
08 
10 
-07 
11 
-10 
13" 
06 
10 
-05 
12 
-07 
14" 
-Ι4 
07 
-01 
04 
-03 
11" 
-09 
05 
-03 
Ι5" 
-12 
α. 
и 
η 
Η 
04 
-01 
07 
01 
06 
05 
04 
-01 
11 
04 
03 
02 
09 
-04 
09 
-03 
05 
03 
13" 
10 
07 
-06 
10 
-05 
08 
02 
•Ρ 
tn 
<υ 
.-Η 
ο 
.с 
ο 
05 
-04 
07 
04 
05 
01 
06 
-02 
08 
06 
06 
-01 
07 
01 
09 
-00 
09 
08 
03 
ΟΙ 
05 
-03 
08 
-06 
10 
06 
-Ρ 
Λ 
ο 
05 
-04 
06 
-01 
09 
-07 
04 
-00 
07 
05 
06 
01 
05 
01 
07 
-06 
05 
01 
03 
02 
05 
03 
02 
-01 
08 
-05 
>> 
•ρ 
Η 
Ü) 
ω 
η 
ο 
07 
-06 
09 
07 
10 
02 
13 
-08 
15 
-10 
10 
-03 
10 
-08 
12 
00 
09 
-08 
09 
08 
08 
-02 
06 
-05 
10 
-06 
Decimal points omitted. " .05 ¿ρ < .10, ".01^ρ<.05, *" ρ < .01. 
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table D.За Oneway analysis of variance on the total sample. 
strain 
stressor 
role 
ambiguity 
resp. for 
persons 
work 
load 
under-
utilisat. 
tensions 
sup./sub. 
relations 
w. depts. 
lack of 
particip. 
role 
conflict 
job fut. 
ambiguity 
no supp. 
superior 
no supp. 
colleag. 
no supp. 
others 
no supp. 
wife etc. 
jdissat 
SSb 
SSw 
6.8 
420.1 
11.8 
414.8 
18.6 
404.4 
21.6 
401.8 
7.0 
418.9 
10.8 
388.3 
50.0 
374.7 
5.0 
418.6 
30.4 
396.5 
8.8 
413.8 
2.7 
411.8 
10.0 
399.2 
1.3 
409.2 
F 
PF 
2.3 
.06 
4.0 
.00 
6.4 
.00 
7.5 
.00 
2.4 
.05 
3.7 
.01 
18.6 
.00 
1.7 
.16 
10.8 
.00 
2.9 
.02 
1.2 
.31 
4.6 
.00 
.6 
.63 
jthreat 
SSb 
SSw 
25.9 
201.3 
2.4 
224.1 
10.1 
212.6 
7.3 
216.0 
12.0 
213.2 
8.9 
210.2 
2.8 
222.1 
27.7 
196.9 
9.3 
2I9.0 
15.6 
206.8 
16.4 
204.3 
6.4 
210.0 
3.1 
213.0 
F 
pF 
18.3 
.00 
1.5 
.19 
6.7 
.00 
4.8 
.00 
8.0 
.00 
5.8 
.00 
1.7 
.14 
19.9 
.00 
6.0 
.00 
10.5 
.00 
•I4.9 
.00 
5.5 
.00 
2.6 
.05 
esteem 
SSb 
SSw 
26.1 
418.6 
24.0 
420.1 
6.5 
425.4 
14.8 
424.6 
.6 
445.6 
4.0 
395.5 
18.7 
424.6 
4.0 
439.0 
23.0 
422.6 
18.5 
418.3 
18.2 
4I3.0 
8.1 
410.3 
9.6 
410.5 
F 
pF 
8.5 
.00 
7.8 
.00 
3.0 
.02 
4.7 
.00 
.2 
.95 
1.3 
.26 
6.0 
.00 
1.2 
.29 
7.4 
.00 
6.0 
.00 
7.9 
.00 
3.5 
.02 
4.2 
.01 
anxiety 
SSb 
SSw 
9.7 
126.3 
2.0 
133.9 
12.6 
120.3 
3.2 
129.9 
2.8 
131.4 
9.6 
119.9 
2.9 
130.5 
6.7 
126.0 
5.4 
130.3 
9.4 
122.7 
5.5 
126.3 
4.1 
125.9 
1.1 
129.1 
F 
pF 
10.8 
.00 
2.0 
.09 
14.6 
.00 
3.4 
.01 
2.9 
.02 
10.9 
.00 
3.1 
.01 
8.4 
.00 
5.9 
.00 
10.6 
.00 
8.0 
.00 
5.9 
.00 
1.5 
.22 
depress 
SSb 
SSw 
8.4 
71.2 
.7 
78.9 
5.1 
70.4 
1.5 
74.3 
1.1 
74.8 
7.6 
66.8 
.4 
75.5 
6.0 
69.8 
6.3 
73.2 
6.4 
69.1 
3.2 
72.0 
2.2 
72.7 
.6 
74.2 
F 
pF 
16.6 
.00 
1.2 
.33 
10.1 
.00 
2.7 
.03 
2.0 
.09 
15.4 
.00 
.7 
.62 
12.0 
.00 
12.0 
.00 
12.7 
.00 
8.1 
.00 
5.4 
.00 
1.5 
.22 
strain 
stressor 
role 
ambiguity 
resp.for 
persons 
work 
load 
under-
utilisat. 
tensions 
sup./sub. 
relations 
w. depts. 
lack of 
particip. 
role 
conflict 
job fut. 
ambiguity 
irritât 
SSb 
SSw 
2.9 
157.2 
.4 
159.8 
13.7 
142.7 
-r".9 
154.5 
5.5 
152.9 
16.9 
130.5 
.9 
157.2 
9.6 
148.8 
9.6 
150.8 
F 
pF 
2.6 
.03 
.3 
.86 
13.4 
.00 
1.7 
.14 
5.1 
.00 
17.5 
.00 
.8 
.52 
9.0 
.00 
9.0 
.00 
health 
SSb 
SSw 
3.9 
53.6 
1.5 
56.1 
1.5 
53.4 
.9 
54.0 
.5 
54.5 
1.9 
51.7 
.5 
54.4 
1.0 
54.1 
2.9 
54.7 
F 
pF 
10.4 
.00 
3.7 
.01 
3.8 
.00 
2.3 
.06 
1.2 
.29 
4.9 
.00 
1.3 
.27 
2.6 
.04 
7.4 
.00 
heart 
SSb 
SSw 
1.7 
81.2 
.8 
82.1 
1.4 
78.1 
.6 
78.9 
.3 
79.3 
1.2 
73.8 
1.1 
78.0 
.8 
78.5 
2.1 
80.8 
F 
pF 
3.0 
.02 
1.3 
.28 
2.4 
.05 
1.1 
.34 
.6 
.70 
2.2 
.06 
2.0 
.10 
1.5 
.20 
3.7 
.01 
smokin 
SSb 
SSw 
253 
37497 
298 
37453 
424 
37082 
1711 
35829 
272 
37549 
94 
36969 
358 
37495 
174 
37682 
407 
37521 
9 
F 
pF 
.8 
.50 
.7 
.59 
1.0 
.41 
4.2 
.00 
.6 
.64 
.2 
.93 
.8 
.50 
.5 
.65 
1.0 
.43 
absent. 
SSb 
SSw 
2.9 
932.8 
6.7 
928.9 
11.4 
908.6 
8.1 
921.5 
7.5 
927.0 
5.8 
884.5 
21.2 
911.1 
11.5 
922.9 
31.4 
905.5 
F 
pF 
.4 
.78 
1.0 
.40 
1.8 
.14 
1.2 
.29 
1.1 
.34 
.9 
.47 
3.3 
.01 
1.8 
.14 
4.9 
.00 
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table D.3b Oneway analysis of variance on the total sample. 
strain 
stressor 
no supp. 
superior 
no supp. 
colleag. 
no supp. 
others 
no supp. 
wife etc. 
irritât 
SSb 
SSw 
15.3 
138.4 
7.5 
148.1 
2.3 
149.2 
.8 
151.2 
F 
pF 
15.2 
.00 
9.3 
.00 
2.8 
.04 
1.0 
.41 
health 
SSb 
SSw 
1.3 
53.4 
.8 
53.8 
1.7 
52.5 
1.0 
53.2 
F 
pF 
3.3 
.01 
2.7 
.04 
6.1 
.00 
3.6 
.01 
heart 
SSb 
SSw 
.4 
78.7 
.8 
78.3 
1.3 
77.6 
.5 
78.5 
F 
pF 
.8 
.54 
1.9 
.13 
3.0 
.03 
1.2 
.29 
smokin 
SSb 
SSw 
358 
37157 
535 
36667 
709 
36421 
1111 
35949 
9 
F 
PF 
.8 
.50 
1.7 
.17 
2.2 
.09 
3.5 
.02 
absent 
SSb 
SSw 
10.0 
904.7 
21.1 
887.2 
12.0 
881.0 
15.9 
883.2 
. 
F 
pF 
1.5 
.19 
4.4 
.00 
2.5 
.06 
3.3 
.02 
strain 
stressor 
role 
ambiguity 
resp. for 
persons 
work 
load 
under-
utilisat. 
tensions 
sup./sub. 
relations 
w. depts. 
lack of 
particip. 
role 
conflict 
job fut. 
ambiguity 
no supp. 
superior 
no supp. 
colleag. 
no supp. 
others 
no supp. 
wife etc. 
syst.bp 
SSb 
SSw 
606 
150821 
1717 
149680 
1467 
145549 
1752 
149316 
2748 
148311 
1393 
144259 
2085 
146867 
3056 
146137 
3266 
147084 
803 
145969 
245 
148211 
1858 
146032 
310 
147317 
F 
pF 
.5 
.72 
1.5 
.20 
1.3 
.27 
1.5 
.20 
2.4 
.05 
1.2 
.31 
1.8 
.12 
2.7 
.03 
2.9 
.02 
.7 
.59 
.2 
.84 
2.1 
.09 
.4 
.79 
dias.bp 
SSb 
SSw 
135 
102790 
458 
102468 
341 
100401 
133 
102574 
1153 
101781 
633 
99063 
802 
101732 
810 
101636 
591 
102436 
291 
101942 
1642 
100322 
539 
99267 
971 
98685 
F 
pF 
.2 
.95 
.6 
.68 
.4 
.78 
.2 
.95 
1.5 
.21 
.8 
.53 
1.0 
.40 
1.0 
.39 
.8 
.56 
.4 
.83 
2.8 
.04 
.91 
.43 
1.7 
.17 
heartf 
SSb 
SSw 
294 
140512 
571 
139843 
1122 
138410 
205 
140225 
773 
139812 
456 
137706 
298 
140094 
756 
139974 
917 
139384 
363 
139349 
115 
140056 
538 
138963 
37 
139029 
F 
pF 
.3 
.90 
.5 
.71 
1.1 
.38 
.2 
.94 
.7 
.58 
.4 
.80 
.3 
.89 
.7 
.59 
.9 
.49 
.3 
.86 
.1 
.94 
.4 
.73 
.1 
.99 
cholest 
SSb 
SSw 
1.2 
574.5 
3.2 
572.4 
1.6 
570.2 
1.8 
573.1 
3.3 
578.0 
2.0 
564.2 
2.9 
574.8 
4.7 
576.3 
5.5 
576.6 
4.3 
570.9 
.4 
561.1 
1.5 
555.0 
3.2 
552.1 
F 
pF 
.3 
.91 
.7 
.62 
.3 
.86 
.4 
.82 
.7 
.61 
.4 
.81 
.6 
.66 
1.3 
.28 
1.1 
.34 
.9 
.47 
.1 
.95 
.4 
.73 
.9 
.45 
obesity 
SSb 
SSw 
64 
14193 
123 
14132 
156 
14097 
231 
14021 
322 
13959 
132 
14101 
153 
14128 
193 
14089 
131 
14151 
106 
14137 
106 
14068 
85 
14049 
47 
14082 
F 
pF 
.4 
.79 
.5 
.74 
.8 
.48 
.9 
.45 
1.3 
.27 
.5 
.72 
.6 
.65 
.8 
.54 
.5 
.71 
.4 
.79 
.6 
.64 
.4 
.72 
.3 
.86 
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table D.4a Orthogonal contrasts on relationships between stressors and 
strains (stressors receded). Total sample (n = 578). 
role 
ambi-
guity 
resp. 
persons 
work 
load 
under-
utili-
sation 
tension 
sup./ 
sub. 
relat. 
depts. 
lack of 
partie. 
role 
confi. 
job fut 
àmbig. 
supp. 
super-
ior 
supp. 
coll. 
supp. 
others 
supp. 
wife 
etc. 
-P 
c 
o 
о 
1 
2 
3 
I 
1 
2 
3 
1 
2 
3 
1 
2 
4 
1 
2 
1 
2 
1 
2 
3 
1 
2 
1 
2 
4 
1 
2 
3 
4 
1 
2 
3 
4 
I 
2 
3 
4 
jdissat jthreat esteem anxiety depress irritât 
t pt t pt t pt t pt t pt t pt 
-3.0 .00 4.9 .00 5.1 .00 4.4 .00 
-5.6 .00 -5.6 .00 -8.5 .00 -3.6 .00 
-3.4 .01 -3.0 .01 -2.6 .03 
-2.7 .01 -3.2 .01 -1.2 .26 
11.5 .00 12.4 .00 5.9 .00 13.0 .00 
-5.4 .00 -3.6 .00 -3.9 .00 -3.4 .00 
5.1 .00 4.1 .00 2.1 .04 2.6 .01 2.5 .02 3.2 .00 
3.1 .01 2.1 .06 1.5 .16 
-2.4 .03 -1.0 .33 
-1.3 .21 
1.0 .34 4.0 .00 2.6 .02 2.1 .05 1.8 .11 
-2.6 .03 
1.7 .10 -4.3 .00 -2.2 .03 
2.8 .02 1.7 .13 2.3 .05 2.5 .04 4.5 .00 
2.6 .03 
6.0 .00 2.2 .04 
2.8 .01 -3.1 .00 
8.9 .00 3.4 .01 
-8.6 .00 -4.2 .00 -3.3 .01 
-2.4 .04 
5.4 .00 3.1 .00 3.6 .00 3.4 .00 4.5 .00 4.3 .00 
-2.0 .04 2.3 .02 
1.3 .42 .6 .65 2.7 .02 .5 .70 1.0 .51 3.3 .19 
-2.7 .01 
1.6 .15 -.7 .54 
-10.0 .00 -10.3 .00 -16.9 .00 -9.5 .00 -9.5 .00 
-15.5 .00 -14.4 .00 -I9.6 .00 -12.1 .00 -13.4 .00 
-5.9 .00 -5.5 .00 -8-4 .00 -3.9 .00 -4.0 .00 
-3.6 .01 -3.8 .01 -3.8 .00 
-10.7 .00 -14.4 .00 -13.3 .00 -13.0 .00 -11.7 .00 -18.1 .00 
-14.8 .00 -18.2 .00 -16.6 .00 -16.9 .00 -14.8 .00 -19.5 .00 
-7.2 .00 -5.8 .00 -5.7 .00 -5.3 .00 -4.4 .00 -6.0 .00 
-3.7 .00 -3.5 .00 -2.8 .01 -2.6 .02 -2.7 .01 -3.1 .01 
-17.1 .00 -21.1 .00 
-15.3 .00 -19.9 .00 
-7.8 .00 -15.6 .00 
-3.5 .00 -9.0 .00 
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table D.4b Orthogonal contrasts on relationships between stressors and 
strains (stressors receded). Total sample (n = 578). 
role 
ambi­
guity 
resp. 
persons 
work 
load 
under-
utili-
sation 
tension 
sup/sub 
relat. 
depts. 
lack of 
partie. 
role 
confi. 
job fut 
ambig. 
supp. 
super­
ior 
supp. 
coll. 
supp. 
others 
supp. 
wife 
etc. 
•μ 
с 
о 
о 
2 
1 
з 
1 
2 
3 
1 
3 
2 
1 
2 
1 
1 
2 
3 
1 
2 
3 
4 
2 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
health heart smoking absent. syst.bp dias.bp 
t pt t pt t pt t pt t pt t pt 
-3.3 .01 -2.2 .05 
-1.4 .18 
-1.5 .14 
4.8 .00 
4.8 .00 
2.2 .03 
1.7 .12 -3.3 .00 
-2.9 .00 
2.1 .04 
-4.6 .00 
1.4 .20 
-2.0 .05 
1.9 .06 
-4.0 .00 -5.8 .00 
-6.8 .00 
-3.0 .01 
4.7 .00 3.4 .00 -2.7 .01 
-3.4 .00 
-2.5 .01 
-2.1 .04 -2.2 .03 
-2.3 .15 
-26.8 .00 -3.9 .01 -31.0 .00 
-14.5 .00 -5.8 .00 -28.4 .00 
-7.0 .00 -3.4 .02 -9.0 .00 
-3.4 .02 -4.9 .00 
-9.8 .00 -8.8 .00 -7.8 .00 -7.4 .00 -53.7 .00 
-13.0 .00 -11.0 .00 -10.9 .00 -9.7 .00 -44.0 .00 
-4.0 .00 -3.7 .00 -3.8 .00 -3.4 .00 -16.5 .00 
-2.4 .03 -2.5 .02 -2.2 .04 -2.9 .01 -6.8 .00 
-10.6 .00 -14.7 .00 -5.4 .01 
-9.2 .00 -10.0 .00 -3.1 .02 
-4.3 .01 -3.5 .02 
-3.9 .02 
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table D.5a Plots of means of stressor - strain relationships (stressors 
recoded). Total sample (n = 578). 
role ambiguity E role ambiguity E role ambiguity E 
2.0 
1.8 
1.6 
1.4 
1.2 
2.0 
1.8 
1.6 
1.4 
1.2 
2.5 
2.3 
2.1 
1.9 
1.7 
1 
3 . 0 
2.8 
2.6 
2 . 4 
2 . 2 
r o 
. E 
<u 
• 0) 
1 
l e 
У 
ambigui ty E 
л, 
\ ^ 
\ 
2 3 4 
sw \ 
5 
role ambiguity E resp. for persons E 
resp. for persons E resp. for persons E resp. for persons E 
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table D.5b Plots of means of stressor - strain relationships (stressors 
recoded). Total sample (n = 578). 
underutilisation underutilisation underutilisation 
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table D.5c Plots of means of stressor - strain relationships (stressors 
recoded). Total sample (n = 578). 
tension sup./sub. tension sup./sub. tension sup./sub. 
1.5r 
1.4 
1.3 
1.2 
1.1 
2.5 
2.3 
2.1 
1.9 
1.7 
id 
4 5 
138 
134 
130 
126 
122 4 5 
tension sup./sub. tension sup./sub. tension sup./sub. 
relations w. depts. relations w. depts. relations w. depts 
238 
table D.5d Plots of means of stressor - strain relationships (stressors 
receded). Total sample (n = 578). 
2.0 
1.8 
1.6 
1.4-
1.2 
3.3 
/ 2.9 
2.5 
2.1 
1.7 
1.6 
/1.5 
1.4 
1.3 
1.2 
relations w. depts. 
1.5 
1.4 
1.3 
1.2 
1.1 
relations w. depts. relations w. depts. 
3.1r 
relations w. depts. lack of participation lack of participation 
2.5r 
lack of participation lack of participation role conflict 
2.6 
role conflict role conflict role conflict 
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table D.5e Plots of means of stressor - strain relationships (stressors 
receded) . Total sample (n = 578). 
job future ambiguity job future ambiguity job future ambiguity 
1.4 
1.3 
1.2 
1.1 
1.0 
job future ambiguity job future ambiguity job future ambiguity 
2.6 r _ 139 
2.4 
2.2 
2.0 
1.8l· 131 
job future ambiguity job future ambiguity job future ambiguity 
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table D.5f Plots of means of stressor - strain relationships (stressors 
recoded). Total sample (n = 578). 
no supp. superior 
1.6 
1.5 
1.4 
1.3 
1.2 
2.9 
2.6 
2.3 
2.0 
,1.7 
IS 
L. 
+> ) 
/ 
1 
y - -
2 
^J 
3 
/ 
4 5 
3.2 
2.9 
2.6 
2.3 
no supp. colleagues no supp. colleagues 
no supp. colleagues no supp. colleagues no supp. colleagues 
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table D.5g Plots of means of stressor - strain relationships (stressors 
recoded). Total sample (n = 578). 
1.6 
1.5 
1.4 
1.3 
1.2 
no supp. colleagues 
2.5 
2.3 
2.1 
1.9 
1.7 
2.3 
2.1 
1.9 
1.7 
1.5 
1.6 
1.5 
1.4 
1.3 
1.2 
4 
no support others 
no support others 
no support others no support others no support others 
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table D.5h Plots of means of stressor - strain relationships (stressors 
recoded). Total sample (n = 578). 
140 
138 
136 
134 
132 
no support others 
2.7 
2.5 
2.3 
2.1 
1.9 
no support others no support wife etc. 
3.5 
3.3 
3.1 
2.7 
2.3 
1.6 
1.5 
1.4 
1.3 
-1.2 
no support wife etc. no support wife etc. no support wife etc. 
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table D.6a Group means of strains after recoding the stressors into 
equally spaced intervals. Sample middle managers (n = 160). 
role ambiguity E 
1 2 3 4 
responsibility for persons E 
1 2 3 4 5 
jdissat 
jthreat 
esteem 
anxiety 
depress 
irritât 
health 
heart 
smoking 
absent 
syst.bp 
dias.bp 
heartf 
cholest 
obesity 
1.67 
1.84 
2.33 
I. 70 
1.14 
2.06 
1.23 
1 .21 
21.3' 
1.64 
131.0 
81.1 
70.5 
6.41· 
24.7 
1.50 
1.94 
2.39 
1.63 
1.20 
1.85 
1.26 
1. I9 
2I.7 
2.05 
135.9 
81.6 
76.5 
5.97 
27.3 
1.88 
2.31 
2.59 
1.76 
1.48 
2.07 
1.38 
1.27 
23.0 
2. I6 
134.0 
78.5 
76.4 
5.80 
24.8 
2.08' 
1.69' 
2.33' 
1.81' 
1.33' 
2.08' 
1.16' 
1.00' 
X 
2.00' 
135.8' 
85.8' 
78.0' 
5.67' 
23.7' 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
1.83' 
2.19' 
2.67' 
1.69' 
1.21' 
2.00' 
1.25' 
1.08' 
14.0' 
2.75' 
132.0' 
76.5' 
82.0 
5.48' 
23.2 
1.67 
2.07 
2.46 
1.70 
1.30 
1.88 
1.32 
I. I7 
26.1 
1.93 
135.0 
82.7 
76.8 
5.75 
24.5 
1.67 
2.01 
2.46 
1.68 
1.28 
1.95 
1.29 
1.21 
22.4 
2.07 
135.1 
81.5 
75.1 
5.90 
27.9 
1.50 
2.00 
2.34 
1.62 
1.22 
1.94 
ι.25 
1.27 
19.2 
2.00 
135.8 
78. I 
76.4 
6.26 
25.3' 
jdissat 
jthreat 
esteem 
anxiety 
depress 
irritât 
health 
heart 
smoking 
absent 
syst.bp 
dias.bp 
heartf 
cholest 
obesity 
wo 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
rk load 
1.93 
1.85 
2.87 
1.55 
1.14 
1.73 
1.30 
1.24 
25.4' 
2.40 
I35.7 
77.6 
75.0 
5.96 
25.6' 
E 
1.70 
1.98 
2.44 
1.58 
1.20 
1.86 
1.28 
1.16 
21.4 
2.07 
134.8 
78.6 
76.3 
5.98 
24.7 
1.49 
2.05 
2.37 
'.73 
1.31 
1.97 
1.25 
1.20 
21.6 
2.0O 
133.9 
83.2 
75.3 
6.01 
28.0 
1.60 
2.30 
2.27 
2.03 
1.53 
2.24 
1.42 
1.40 
24,9' 
1.81 
139.3 
84.9 
79.1 
5.48 
24.7 
underutili 
1.40 
1.76 
2.26 
1.66 
1.14 
1.82 
1.26 
1.15 
26.1 
1.75 
135.4 
78.9 
76.7 
5.94 
25.8' 
1.59 
2.07 
2.37 
1.58 
1.27 
1.93 
ι.25 
1.2i 
22.2 
2.08 
136.4 
80.4 
74.6 
5.91 
29.0 
sation 
1.71 
2.06 
2.55 
1.77 
1.32 
1.90 
1.30 
1.21 
20.6 
2.02 
133.4 
81.9 
76.3 
5.91 
24.5 
1.88 
2.14 
2.60 
1.73 
1.29 
2.24 
1.4 1 
1.31 
17.2' 
2.57 
I35.2 
81.8 
80.5 
6.25 
26.2' 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
jdissat 
jthreat 
esteem 
anxiety 
depress 
irritât 
health 
heart 
smoking 
absent 
syst.bp 
dias.bp 
heartf 
cholest 
obesity 
tensions 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
1.54 
2.00 
2.49 
1.64 
1.23 
1.81 
1.28 
1.21 
25.1 
2.00 
128.9 
81.2 
74.6 
5.57 
31.1 
sup./s 
1 .65 
1.95 
2.48 
1.67 
1.27 
1.89 
1.27 
1 .21 
22.5 
2.12 
137.1 
80.2 
75.7 
5.98 
25.2 
ub. 
1.68 
2.13 
2.39 
1.68 
1.29 
2.01 
1.31 
1.22 
20.6 
2.01 
136.7 
81.2 
77.6 
6.09 
24.6 
1.44' 
1.83' 
2.44' 
1.92' 
1.39' 
2.11' 
1.25' 
1.00' 
23.0' 
2.00· 
128.3' 
80.0' 
72.3' 
6.37' 
24.9' 
relations 
1.50 
1.82 
2.27 
1.47 
1.16 
1.83 
1.24 
1.07 
20.7 
1.89 
I38.9 
81.1 
75.2 
6.13 
24.3 
1.57 
1.92 
2.37 
1.58 
1.20 
1.81 
1.25 
1.16 
23.9 
2.04 
133.4 
79.7 
75.7 
5.94 
24.9 
with d 
1.68 
2.17 
2.64 
1.83 
1.33 
2.06 
1.35 
1.36 
20.5 
2.20 
134.6 
80.9 
76.5 
5.86 
28.6 
epartments 
2.08 χ 
2.52 χ 
2.39 χ 
2.02 χ 
1.69 χ 
2.25 χ 
1.45 χ 
1.14 χ 
23.3' χ 
2.00 χ 
137.5 χ 
86.8 χ 
77.8 χ 
6.19 χ 
25.6' χ 
χ Cell contains 1 or 0, ' more than 1 but less than 10 subjects. 
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table D.6b Group means of strains after receding the stressors into 
equally spaced intervals. Sample middle managers (n = 160). 
lack of participatio" 
1 2 3 4 
role conflict 
1 2 3 
jdissat 
jthreat 
esteem 
anxiety 
depress 
irritât 
health 
heart 
smoking 
absent 
syst.bp 
dias.bp 
heartf 
cholest 
obesity 
1.64 
1.93 
2.28 
1.42 
1.21 
1.8Θ 
1.20 
1.10 
25.8 
2.00 
139.8 
83.2 
77.3 
5.83 
26.0 
1.51 
2.09 
2.36 
1.70 
1.31 
1.94 
1.27 
1.23 
23.2 
2.06 
132.6 
79.1 
76.9 
5.86 
27.9 
1.72 
1.99 
2.64 
1.75 
1.25 
1.93 
1.34 
1.23 
18.7 
2.00 
135.3 
81.7 
74.7 
6.08 
24.7 
2.14 
2.11 
2.38 
1.79 
1.24 
1.90 
1.39 
1.24 
X 
2.29 
128.2 
79.5 
70.0 
5.92 
26.0 
2.00' 
2.13' 
3.00' 
1.88' 
1.67' 
2.33' 
1.56· 
1.00' 
X 
3.00' 
X 
X 
X 
X 
X 
1.74 
1.93 
2.41 
1.63 
1.22 
1.85 
1.30 
1.23 
23.6 
2.12 
136.7 
80.9 
76.8 
6.03 
24.0 
1.42 
2.05 
2.50 
1.64 
1.22 
1.88 
1.25 
1.17 
22.1 
1.98 
133.4 
79.4 
74.9 
6.05 
30.5 
1.64 
2.22 
2.49 
1.82 
1.41 
2.17 
1.29 
1.15 
18.1 
1.96 
129.6 
81.7 
75.7 
5.57 
25.6 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
jdissat 
jthreat 
esteem 
anxiety 
depress 
irritât 
health 
heart 
smoking 
absent 
syst.bp 
dias.bp 
heartf 
cholest 
obesity 
job 
1.51 
1.67 
2.31 
1.44 
1.13 
1.90 
1.15 
1.17 
22.1 
1.65 
140.2 
81.2 
76.7 
5.45 
24.9' 
future 
1.54 
2.07 
2.38 
1.69 
1.23 
1.86 
1.26 
1.16 
23.3 
2.00 
132.0 
78.5 
76.7 
5.87 
28.3 
ambig 
1.67 
2.04 
2.52 
1.72 
1.29 
1.91 
1.32 
1.21 
21.8 
2.07 
134.3 
80.6 
73.5 
5.93 
25.0 
uity 
1.79 
2.17 
2.81 
1.76 
1.36 
2.00 
1.43 
1.49 
21.3 
3.00 
133.4 
81.2 
81.4 
6.39 
24.2 
2.09 
2.32 
2.24 
1.86 
1.59 
2.27 
1.39 
1.09 
16.8' 
1.55 
142.0 
93.6 
74.3 
6.63' 
26.0 
no support 
1.47 
1.96 
2.38 
1.61 
1.22 
1.79 
1.25 
1.20 
23.6 
2.12 
133.8 
80.3 
75.8 
5.93 
28.6 
1.71 
2.03 
2.46 
1.68 
1.22 
1.98 
1.29 
1.20 
20.8 
1.85 
134.7 
79.9 
76.4 
5.93 
25.1 
from 
1.94 
2.05 
2.68 
1.72 
1.40 
2.00 
1.34 
1.22 
22.9' 
2.50 
134.7 
82.5 
76.8 
5.99 
24.7 
superior 
1.52' 
2.46' 
2.24' 
2.00' 
1.75' 
2.61' 
1.39' 
1.29' 
15.5' 
1.71' 
144.5' 
87.5' 
72.3' 
6.13' 
25.5' 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
jdissat 
jthreat 
esteem 
anxiety 
depress 
irritât 
health 
heart 
smoking 
absent 
syst.bp 
dias.bp 
heartf 
cholest 
obesity 
no support 
1.46 
1.79 
2.38 
1.60 
1.16 
1.86 
1.24 
1.19 
21.8 
2.12 
137.4 
80.5 
57.9 
6.04 
23.9 
-.74 
2.14 
2.47 
1.67 
1.32 
1.91 
1.29 
1.20 
22.5 
2.06 
133.4 
81.0 
75.7 
5.84 
27.3 
from 
1.69 
2.06 
2.54 
1.81 
1.29 
2.10 
1.41 
1.21 
22.4' 
1.50 
132.6 
79.1 
78.0 
5.99 
25.9' 
collea 
1.50' 
2.50' 
3.00' 
2.13· 
1.58' 
3.00' 
1.31* 
1.67' 
X 
4.00' 
137.5' 
87.5' 
75.0' 
7.60' 
26.0' 
Sues 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
no support 
1.49 
1.86 
2.41 
1.60 
1.16 
1.79 
1.22 
1.21 
18.3 
2.06 
135.4 
78.8 
73.7 
5.80 
25.2 
1.72 
2.06 
2.45 
1.69 
-.33 
1.96 
1.30 
1.21 
23.2 
1.99 
134.4 
82.2 
77.1 
5.99 
27.2 
from 
1.62 
2.13 
2.56 
1.73 
1.31 
2.09 
1.34 
1.21 
27.3 
2.12 
136.1 
80.3 
77.0 
5.97 
24.4 
others 
2.17' 
2.88' 
2. i7' 
1.88' 
1.17' 
2.17' 
1.75' 
1.17' 
27.5' 
3.00' 
137.0' 
84.5' 
84.0' 
6.90' 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
χ Cell contains 1 or 0, ' more than 1 but less than 10 subjects. 
245 
table D.6c Group means of strains after receding the stressors into 
equally spaced intervals. Sample middle managers (n = 160). 
no support from wife etc. 
1 2 3 4 5 
jdissat 
jthreat 
esteem 
anxiety 
depress 
irritât 
health 
heart 
smoking 
absent 
syst.bp 
dias.bp 
heartf 
cholest 
obesity 
1.62 
1.98 
2.44 
1.63 
1.26 
1.92 
1.2Θ 
1.19 
21.1 
2.19 
135.5 
82.3 
76.6 
6.00 
27.0 
1 .72 
2.13 
2.40 
1.77 
1.32 
1.99 
1.31 
1.25 
25.5 
1.82 
132.2 
77.4 
74.2 
5.89 
24.7 
1.45 
1.93 
2.55 
1.70 
1.20 
1.76 
1.25 
1.24 
•,6.0' 
1.55 
140.1 
80.8 
78.0 
5.54 
24.4' 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
χ Cell contains 1 or 0, ' more than 1 but less than 10 subjects. 
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table D.7 Comparison of η and Pearson's r as measures of association 
of relationships between stressors and strains (stressors 
receded). Sample middle managers (n = 160). 
strain 
stressor 
role 
ambiguity 
resp. for 
persons 
work 
load 
under-
utilisat. 
tensions 
sup./sub. 
relations 
w. depts. 
lack of 
particip. 
role 
conflict 
no supp. 
superior 
no supp. 
colleag. 
no supp. 
others 
no supp. 
wife etc. 
job fut. 
ambiguity 
V 
г 
V 
r 
Л 
г 
η 
г 
η 
r 
ν 
r 
Ό 
r 
η 
r 
»? 
г 
V 
г 
Л 
г 
V 
г 
V 
г 
•Р 
пі 
ω 
Ή 
•о 
™1 
25" 
20 
11 
-08 
19 
-15 
18 
18 
11 
07 
20 
18 
21 
14 
19 
-09 
24" 
17 
18 
13 
16 
11 
09 
-02 
21 
20 
+> 
<κ 
α> 
с. 
•Ρ 
—» 
32-
21 
13 
-02 
19 
18 
20' 
15 
21 
12 
33" 
31 
12 
04 
28" 
24 
18 
14 
30" 
25 
25" 
23 
16 
08 
30" 
25 
Ι 
(U 
•Ρ 
12 
09 
09 
-08 
20 
-17 
16 
15 
08 
-04 
18 
12 
21 
17 
14 
02 
15 
08 
"11 
10 
08 
04 
14 
06 
22 
11 
>) 
Ρ 
ω 
•ri 
χ 
с 
14 
11 
07 
07 
32" 
28 
19 
17 
08 
07 
38" 
36 
29" 
26 
23' 
16 
18 
15 
18 
15 
13 
12 
15 
12 
26" 
20 
(0 
ω 
α> 
с 
а 
<u 
36" 
32 
11 
-04 
30" 
29 
17 
13 
10 
08 
40" 
32 
17 
07 
45" 
27 
33" 
27 
23" 
19 
22' 
14 
12 
00 
32-
30 
-ρ 
«1 
-ρ 
•Η 
L. 
t-
•гН 
22' 
13 
06 
05 
27" 
25 
22" 
15 
19 
19 
35" 
31 
11 
06 
38" 
28 
35" 
30 
29" 
21 
22' 
22 
13 
-00 
22 
17 
.с 
•Ρ 
m 
21' 
14 
11 
-09 
17 
06 
16 
13 
06 
04 
24' 
18 
22 
22 
10 
-02 
14 
14 
17 
15 
24' 
19 
05 
01 
29-
28 
•ρ 
с 
ni 
<u 
13 
03 
12 
12 
19 
13 
10 
09 
09 
-02 
29" 
15 
15 
06 
13 
-04 
05 
05 
14 
07 
01 
-01 
08 
05 
30* 
13 
•H 
J¿ 
о 
E 
IO 
05 
05 
25 
-12 
12 
02 
20 
-20 
17 
-09 
14 
-01 
27 
-20 
17 
-17 
17 
-13 
03 
03 
30' 
29 
21 
05 
13 
-10 
•P 
с 
Φ 
U) 
id 
10 
07 
21 
-07 
10 
-10 
15 
11 
07 
-02 
10 
03 
09 
04 
09 
-07 
18 
Οι 
22' 
-03 
09 
03 
17 
-17 
30" 
13 
α 
•Ρ 
ω 
> 
(Λ 
08 
00 
08 
04 
09 
03 
08 
-04 
19 
12 
14 
02 
19 
-11 
20 
-12 
12 
08 
11 
-09 
04 
01 
12 
01 
20 
00 
α 
n 
(Л 
•Η 
"Ο 
13 
-05 
17 
-08 
23' 
21 
09 
08 
08 
-01 
15 
10 
15 
-05 
14 
03 
14 
10 
08 
02 
13 
08 
24* 
-17 
31" 
19 
Ρ 
C-
13 
08 
10 
-05 
09 
04 
13 
07 
11 
08 
11 
07 
13 
-11 
10 
-06 
07 
-01 
05 
02 
15 
13 
10 
-03 
19 
ΟΟ 
•Ρ 
« 
ο 
ιΗ 
Ο 
.C 
ϋ 
14 
-13 
26-
11 
14 
-08 
09 
04 
20 
18 
09 
-02 
21 
13 
17 
-12 
04 
03 
20 
03 
13 
10 
16 
-09 
28" 
27 
>> 
•ρ 
•Η 
υ> 
11 
XI 
ο 
11 
-06 
13 
08 
13 
02 
16 
-09 
22 
-15 
14 
08 
12 
-07 
22 
08 
14 
-11 
12 
07 
10 
-02 
08 
-08 
13 
-07 
Decimal points omitted. ' .05 ¿ ρ < .10, ~ .01 ^  ρ < .05,"* ρ < .01 . 
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table D.8a Oneway analysis of variance on the sample middle managers. 
strain 
stressor 
role 
ambiguity 
resp. for 
persons 
work 
load 
under-
utilisât. 
tensions 
sup./sub. 
relations 
w. depts. 
lack of 
particip. 
role 
conflict 
job fut. 
ambiguity 
no supp. 
superior 
no supp. 
colleag. 
no supp. 
others 
no supp. 
wife etc. 
jdissat 
SSb 
SSw 
5.2 
77.1 
1.0 
81.3 
3.0 
79.3 
2.6 
79.7 
1.0 
81.2 
3.3 
78.8 
3.6 
78.2 
3.0 
79.1 
3.7 
78.1 
4.5 
77.6 
2.7 
79.3 
2.2 
79.9 
.7 
81.3 
F 
pF 
3.5 
.02 
.5 
.75 
1.9 
.13 
1.7 
.17 
.5 
.78 
1.6 
.18 
1.8 
.14 
2.0 
.12 
1.8 
.13 
3.0 
.03 
1.7 
.17 
1.4 
.25 
.5 
.71 
jthreat 
SSb 
SSw 
5.1 
45.8 
.8 
50.0 
1.8 
49.0 
2.1 
48.8 
2.2 
48.0 
5.5 
44.7 
.7 
50.0 
4.1 
46.7 
4.7 
46.2 
1.6 
49.1 
4.6 
45.6 
3.2 
47.0 
1.3 
49.0 
F 
pF 
5.3 
.00 
.6 
.63 
1.9 
.13 
2.2 
.09 
1.8 
. I4 
4.7 
.00 
.6 
.70 
4.5 
.00 
3.9 
.01 
1.7 
.17 
5.2 
.00 
3.5 
.02 
1.3 
.28 
esteem 
SSb 
SSw 
1.3 
84.3 
.7 
84.9 
3.5 
82.1 
2.1 
83.4 
.5 
84.7 
2.7 
82.3 
3.9 
81 .3 
1.6 
83.8 
3.9 
80.4 
2.0 
82.2 
1.0 
82.9 
.5 
83.6 
1.7 
82.4 
F 
PF 
.8 
.51 
.3 
.89 
2.2 
.10 
1.3 
.28 
.2 
.92 
1.2 
.30 
1.8 
.13 
.9 
.42 
1.8 
.13 
1.2 
.31 
.6 
.61 
.3 
.82 
1.1 
.37 
anxiety 
SSb 
SSw 
.6 
29. I 
.2 
29.5 
3.0 
26.7 
1.1 
28.6 
.2 
29.3 
4.1 
25.3 
2.5 
26.9 
1.5 
28.1 
2.0 
27.3 
1 .0 
28.3 
1.0 
28.3 
.5 
28.8 
.7 
28.7 
F 
pF 
1.0 
.51 
.2 
.93 
5.6 
.00 
2.0 
.12 
.3 
.90 
6.1 
.00 
3.5 
.01 
2.7 
.05 
2.7 
.03 
1.7 
. 17 
1.7 
.17 
.9 
.45 
1.2 
.31 
depress 
SSb 
SSw 
2.5 
16.5 
.2 
18.8 
1.7 
17.3 
.5 
18.5 
.2 
18.8 
3.0 
15.9 
.6 
I8.5 
3.8 
15.2 
1.9 
17. I 
2.1 
I6.9 
1.0 
18.0 
.9 
18.1 
.3 
18.8 
F 
pF 
7.7 
.00 
.4 
.79 
5.1 
.00 
1.5 
.22 
.4 
.83 
7.1 
.00 
1. I 
.34 
I2.7 
.00 
4.2 
.00 
6.3 
.00 
2.8 
.04 
2.6 
.05 
.7 
.56 
strain 
stressor 
role 
ambiguity 
resp. for 
persons 
work 
load 
under-
utilisat. 
tensions 
sup./sub. 
relations 
w. depts. 
lack of 
particip. 
role 
conflict 
job fut. 
ambiguity 
irritât 
SSb 
SSw 
1.8 
34.3 
.2 
35.9 
2.5 
33.6 
1.7 
34.4 
1.4 
34.6 
4.4 
31.6 
.4 
35.6 
5.2 
30.8 
1.7 
34.3 
F 
pF 
2.7 
.05 
.2 
.92 
3.7 
.01 
2.5 
.06 
1.5 
.21 
5.2 
.00 
.4 
.79 
8.5 
.00 
1.8 
.12 
health 
SSb 
SSw 
.5 
12.2 
.2 
12.5 
.4 
12.3 
.3 
12.4 
.0 
12.6 
.7 
11.9 
.6 
12.1 
.1 
12.6 
1.1 
11.6 
F 
pF 
2.3 
.08 
.5 
.74 
1.6 
.20 
1.3 
.29 
.1 
.97 
2.3 
.06 
2.0 
.10 
.6 
.65 
3.5 
.01 
heart 
SSb 
SSw 
.4 
21.1 
.3 
21.2 
.7 
20.7 
.2 
21.5 
.2 
21.3 
1.7 
19.5 
.5 
20.7 
.4 
20.9 
1.9 
19.6 
F 
pF 
1.0 
.42 
.6 
.68 
1.8 
.15 
.5 
.66 
.3 
.86 
3.4 
.01 
.9 
.46 
.9 
.44 
3.6 
.01 
smok in 
SSb 
SSw 
30 
11066 
688 
11409 
153 
10944 
449 
10648 
322 
10603 
227 
10592 
810 
10184 
331 
10663 
197 
10899 
9 
F 
PF 
.1 
.89 
1.8 
.15 
.4 
.76 
1.2 
.33 
.6 
.65 
.6 
.63 
1.6 
.18 
1.3 
.28 
.4 
.83 
absent 
SSb 
SSw 
2.4 
265.2 
11.4 
256.2 
2.9 
264.7 
6.1 
261.5 
1.4 
265. I 
2.6 
263.9 
2.4 
265.2 
2.1 
265.5 
24.2 
243.4 
. 
F 
pF 
.5 
.70 
1.7 
.15 
.6 
.64 
1.2 
.31 
.2 
.74 
.4 
.83 
.4 
.85 
.4 
.75 
3.8 
.01 
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table D.8b Oneway analysis of variance on the sample middle managers. 
strain 
stressor 
no supp. 
superior 
no supp. 
colleag. 
no supp. 
others 
strain 
stressor 
role 
ambiguity 
resp. for 
persons 
work 
load 
under-
utilisat. 
tensions 
sup./sub. 
relations 
w. depts. 
lack of 
particip. 
role 
conflict 
job fut. 
ambiguity 
no supp. 
superior 
no supp. 
colleag. 
no supp. 
others 
no supp. 
wife etc. 
irritât 
SSb F 
SSw ρ F 
4.4 6.9 
31.7 .00 
3.0 4.6 
32.9 .00 
1.8 2.6 
34.2 .06 
syst.bp 
SSb F 
SSw 
304 
45698 
281 
45720 
371 
45631 
262 
45739 
1625 
43972 
899 
42676 
1545 
42393 
1814 
42152 
1727 
43043 
625 
43341 
576 
43389 
72 
45929 
622 
45380 
pF 
.3 
.81 
.2 
.92 
.4 
.75 
.3 
.84 
1.4 
.25 
.8 
.55 
1.3 
.26 
2.1 
.10 
1.5 
.22 
.7 
.55 
.7 
.59 
.1 
.97 
.7 
.57 
health 
SSb F 
SSw ρ F 
.2 1.0 
12.5 .42 
.4 1.5 
12.3 .21 
.7 3.0 
12.0 .03 
d i a s . b p 
SSb F 
SSw 
375 
20526 
586 
20314 
1064 
19836 
170 
20730 
124 
20776 
494 
20321 
479 
20337 
391 
20425 
1948 
18951 
392 
20423 
138 
20660 
379 
20503 
1186 
19697 
pF 
.9 
.44 
1.1 
.38 
2.6 
.05 
.4 
.75 
.2 
.93 
.9 
.48 
.9 
.49 
.9 
.42 
3.8 
.01 
.9 
.42 
.3 
.81 
.9 
.44 
3.0 
.03 
h e a r t 
SSb F 
SSw ρ F 
. 1 . 1 
2 1 . 2 . 9 3 
.5 1.1 
2 0 . 8 . 3 6 
. 0 . 0 
2 1 . 4 1 . 0 0 
heartf. 
SSb F 
SSw pF 
373 
23173 
233 
23313 
198 
23347 
410 
23136 
289 
22996 
257 
22967 
403 
22823 
251 
23231 
854 
22108 
107 
23376 
65 
23353 
495 
22988 
226 
23256 
.8 
.50 
.4 
.83 
.4 
.74 
.9 
.46 
.5 
.77 
.4 
.80 
.6 
.63 
.5 
.66 
1.4 
.23 
.2 
.88 
.1 
.94 
1.1 
.37 
.5 
.70 
smoking 
SSb F 
SSw ρ F 
329 .8 
10666 .47 
11 .0 
10979 .96 
994 2.7 
10098 .05 
cholest 
SSb F 
SSw 
3.1 
177.0 
11.6 
158.5 
3.4 
166.8 
1.3 
168.9 
6.6 
162.8 
1.4 
167.1 
7.7 
160.5 
4.8 
164.4 
13.3 
156.8 
.3 
168.9 
6.8 
162.3 
3.0 
167.0 
4.5 
165.5 
pF 
.9 
.46 
2.5 
.05 
.9 
.43 
.3 
.80 
1.4 
.25 
.4 
.77 
1.6 
.18 
1.3 
.27 
2.9 
.03 
.1 
.97 
1.9 
.13 
.8 
.49 
1.2 
.30 
absent. 
SSb 
SSw 
8.4 
258.1 
12.7 
250.0 
2.2 
260.5 
F 
pF 
1.6 
.18 
2.6 
.06 
.4 
.73 
obesity 
SSb F 
SSw ρ F 
193 
12458 
226 
12372 
204 
12394 
307 
12291 
587 
12011 
237 
12360 
175 
12423 
583 
12015 
216 
12382 
230 
12367 
172 
12409 
114 
12468 
88 
12493 
.3 
.85 
.3 
.86 
.4 
.75 
.6 
.6 
.9 
.49 
.5 
.71 
.3 
.91 
1.2 
.32 
.3 
.87 
.5 
.72 
.3 
.80 
.2 
.88 
.3 
.77 
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table D.9a Orthogonal contrasts on relationships between stressors and 
strains (stressors receded). Sample middle managers (n = 160). 
role 
ambi­
guity 
work 
load 
under-
utili-
sation 
relat. 
depts. 
lack of 
partie. 
role 
confi. 
job fut 
ambig. 
supp. 
super­
ior 
supp. 
coll. 
supp. 
others 
•P 
с 
о 
о 
1 
2 
3 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
1 
1 
2 
3 
4 
1 
1 
2 
3 
4 
1 
2 
4 
1 
2 
jdissat jthreat esteem anxiety depress irritât 
t pt t pt t pt t pt t pt t pt 
-3.8 .01 -8.2 .00 -8.2 .00 -9.2 .00 
-5.2 .00 -9.1 .00 -10.8 .00 -8.6 .00 
-4.3 .01 -9.2 .00 
8.1 .00 17.6 .00 11.8 .00 11.2 .00 
-10.5 .00 -9.1 .00 -6.3 .00 -6.8 .00 
7.5 .00 5.1 .00 5.1 .00 4.9 .00 
-4.3 .00 -2.3 .03 -2.4 .02 
-12.7 .00 -14.5 .00 
-15.6 .00 -16.4 .00 
-5.4 .00 -7.1 .00 
-3.4 .00 -4.4 .00 
4.2 .00 8.3 .00 
-7.6 .00 -5.6 .00 4.1 .00 
-4.2 .00 -3.3 .01 
3.2 .00 
-16.9 .00 -20.4 .00 -8.3 .00 -16.5 .00 
-23.2 .00 -24.2 .00 -28.2 .00 -26.9 .00 
-32.0 .00 -24.4 .00 -58.5 .00 -37.9 .00 
-9.6 .00 -7.9 .00 -16.0 .00 -11.2 .00 
2.4 .00 2.6 .02 2.5 .03 
-10.4 .00 -6.0 .00 -8.2 .00 
-9.4 .00 -9.4 .00 -11.9 .00 
-3.7 .02 -4.5 .01 
-3.0 .02 
-10.9 .01 
-10.9 .00 -5.1 .12 -5.2 .12 
-2.9 .03 
-13.4 .01 -15.5 .00 
-7.9 .02 -11.7 .00 -14.3 .00 
role 
ambi-
guity 
resp. 
persons 
+> 
о 
υ 
1 
2 
3 
1 
2 
3 
4 
health 
t pt 
-13.6 .00 
-12.8 .00 
-3.2 .05 
heart 
t pt 
smoking 
t pt 
absent. 
t pt 
dias.bp 
t pt 
cholest 
t pt 
-7.8 .00 
10.8 .00 
-4.5 .01 
2.2 .05 
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table D.9b Orthogonal contrasts on relationships between stressors and 
strains (stressors recoded). Sample middle managers (n = 160). 
work 
load 
relat. 
depts. 
job fut 
ambig. 
supp. 
coll. 
supp. 
others 
supp. 
wife 
etc. 
•μ 
с 
о 
о 
1 
2 
3 
4 
2 
3 
4 
1 
2 
3 
4 
2 
2 
1 
2 
3 
health heart smoking absent. dias.bp cholest 
t pt t pt t pt t pt t pt t pt 
23.4 .00 
-18.5 .00 
8.0 .00 
-4.4 .00 
-5.6 .00 -4.9 .00 
-3.3 .00 
2.1 .04 
2.9 .01 3.6 .00 3.3 .00 
-2.2 .04 -3.3 .00 3.5 .00 
-2.7 .01 -2.5 .02 
-2.2 .03 
-4.1 .06 
-11.5 .01 -4.8 .04 
-61.9 .00 
-22.0 .00 
-11.8 .00 
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table D.10a Plots of means of stressor - strain relationships (stressors 
receded). Sample middle managers (n = 160). 
work load E work load E underutilisation 
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table D.10b Plots of means of stressor - strain relationships (stressors 
receded). Sample middle managers (n = 160). 
relations w. depts. 
2.0 
1.9I-Í 
1.8 
Λ.7· 
1.6-
1.6r 
1.5 
1.4 
1.3 
.1.2 
lack of participation role conflict 
2.2
r 
role conflict role conflict role conflict 
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table D.10c Plots of means of stressor - strain relationships (stressors 
recoded). Sample middle managers (n = 160). 
job future ambiguity job future ambiguity job future ambiguity 
job future ambiguity job future ambiguity job future ambiguity 
2.Ο­
Ι.8 
1.0 "о 
1.4 
1.2 
job future ambiguity job future ambiguity no supp. superior 
2.6r 
2.4 
2.2 
2.0 
1.8 
2.6 
2.4 
2.2 
2.0 
1.8 
+> 
no supp. superior no supp. superior no supp. colleagues 
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table D.10d Plots of means of stressor - s t ra in relat ionships (stressors 
recoded). Sample middle managers (n = 160). 
3.4 
3.0. jj 
c_ 
2.6 -^  
2.2 
1.8 
no supp. colleagues no supp. colleagues 
1.5r 
no supp. colleagues 
1.4 
1.3 
1.2 
1.1 
•a 
no support others no support others 
2.0 
1.8 
1.6 
1.4 
1.2 
2.2 
2.1 
2.0 
1.9 
1.8 
85 
83 
81 
79 
77 
no support others 
no support others no support others no support wife etc. 
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table D.11a Exploratory factor analysis with varimax rotation on 
stressors. Total sample (n = 578). 
stressor 
work 
work 
role 
role 
resp 
resp 
load E 
load PE 
ambiguity E 
ambiguity PE 
persons E 
persons PE 
no support others 
no support wife 
no support superior 
no SL 
role 
relat 
pport coll. 
conflict 
. with depts. 
underutilisation 
lack 
job f 
of particip. 
uture ambig. 
I 
985 
748 
312 
II 
975 
472 
III 
-850 
561 
IV 
840 
(223) 
343 
V 
420 
711 
464 
350 
(291) 
(250) 
VI 
655 
(246) 
h 
99 
58 
99 
42 
77 
36 
76 
10 
55 
36 
26 
15 
15 
49 
20 
Decimal points omitted. Only loadings ¿.30 reported. Λ" for this 
solution 29.77 with 30 degrees of freedom (p = .477). 
table D.11b Exploratory factor analysis with varimax rotation on 
strains. Total sample (n = 578). 
strain 
depression 
anxiety 
irritation 
job-related threat 
systolic bloodp. 
diastolic bloodp. 
heartfrequency 
cholesterollevel 
health 
heart 
absenteeism 
loss of s.-esteem 
job dissatisfaction 
smoking 
obesity 
I 
824 
730 
678 
420 
380 
II 
-936 
-671 
(-232) 
(-229) 
III 
345 
752 
696 
347 
IV 
732 
367 
V 
-425 
VI 
474 
(288) 
-r 
76 
84 
47 
23 
90 
46 
12 
10 
72 
56 
14 
59 
18 
23 
15 
Decimal points omitted. Only loadings ¿.30 reported. X for this 
solution 22.86 with 30 degrees of freedom (p = .821). 
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table D.12 Comparison of η and Pearson's г as measures of association 
of relationships between stressfactors and strains (stress-
factors receded). Total sample (n = 578). 
s t r a i n 
s t r e s s f a c t 
f s work 
load 
f s 
ambigui ty 
f s r e s p . 
f .persons 
f s supp. 
others 
f s supp. 
s u p . / c o l l 
f s lack 
p a r t i c i p . 
V 
г 
η 
г 
1 
г 
V 
г 
V 
г 
η 
г 
4 J 
ni 
(Л 
л 
•H 
•о 
— ) 
1 7 " 
- 1 5 
1 4 " 
10 
1 9 " 
17 
1 6 " 
0 9 
1 5 ' 
11 
3 4 " 
33 
•и 
я) 
о 
с 
— ) 
• 2 7 " 
26 
3 2 -
31 
1 4 -
11 
2 4 " 
2 4 
4 4 " 
4 4 
1 3 ' 
02 
S 
α> 
•ρ 
ω 
0) 
" 13* 
- 1 2 
Ι Θ -
Ι Θ 
1 9 " 
17 
•IB"" 
17 
2 7 " 
2 4 
2 4 " 
23 
>> 
•ρ 
Φ 
•Η 
ж 
с 
cu 
3 3 " 
33 
2 5 -
2 4 
1 8 " 
17 
2 2 " 
22 
3 5 " 
35 
1 9 " 
0 8 
UI 
α> 
<-
α 
•о 
2 6 " 
23 
2 4 " 
22 
1 4 " 
12 
1 9 " 
19 
4 1 " 
35 
1 6 " 
11 
•ρ 
ж 
•ρ 
•Η 
с. 
с-
•н 
3 0 " 
30 
2 2 " 
21 
1 5 " 
08 
1 9 " 
17 
3 4 " 
33 
1 3 " 
10 
SZ 
•ρ 
я) 
1 7 " 
15 
2 0 -
19 
1 5 " 
13 
1 9 " 
12 
2 3 " 
17 
1 6 " 
15 
с-
.с 
13" 
10 
11 
0 8 
12" 
09 
12" 
0 7 
1 8 " 
11 
1 7 " 
09 
О ) 
с 
•н 
JÉ 
о 
E 
о 
11 
- 0 3 
0 8 
0 3 
0 9 
- 0 4 
1 9 " 
0 9 
" 10 
- 0 4 
" I S ' 
- 0 8 
4-» 
С 
а> 
ω 
-О 
06 
- 0 5 
0 8 
0 6 
11 
0 8 
07 
- 0 2 
0 8 
- 0 7 
2 0 " 
18 
а. 
п 
+ J 
(Л 
>> 
ІЛ 
12 
- 0 8 
0 9 
- 0 0 
12" 
- 1 0 
10 
- 1 0 
1 4 " 
- 1 4 
• 1 2 
- 0 9 
а. 
п 
> 
al 
•Η 
•а 
0 6 
0 5 
0 8 
0 3 
0 7 
- 0 1 
0 9 
- 0 6 
0 8 
- 0 3 
0 5 
- 0 4 
•Р 
с. 
(1) 
о 
л 
10 
- 0 9 
0 8 
- 0 5 
0 7 
0 0 
0 6 
0 0 
0 6 
- 0 6 
05 
- 0 4 
•Р 
(Л 
ID 
ι - ί 
О 
О 
0 9 
- 0 2 
10 
- 0 2 
10 
- 0 4 
11 
- 0 3 
0 6 
- 0 3 
0 8 
- 0 0 
>> 
•н 
и 
11 
о 
0 9 
01 
18 
- 1 5 
10 
- 0 8 
09 
- 0 1 
10 
- 0 7 
Ί2 
- 1 0 
Decimal points omitted. " .05^ ρ < .10, ".01£ ρ < .05, "ρ < .01. 
table D.13a Oneway analysis of variance: strains by stressfactors 
(stressfactors recoded). Total sample (η - 578). 
s t r a i n 
s t r e s s f a c 
f s work 
load 
f s 
ambigui ty 
f s r e s p . 
f .persons 
f s supp. 
others 
f s supp. 
s u p . / c o l l . 
f s lack 
p a r t i c i p . 
j d i s s a t 
SSb 
SSw 
11.9 
408.5 
8.4 
417.5 
15.4 
410.2 
10.5 
392.7 
9.2 
397.7 
49.5 
374.6 
F 
PF 
4 . 0 
.00 
2.8 
.02 
5.2 
.00 
3.6 
.01 
3.2 
.01 
18.4 
. 0 0 
j t h r e a t 
SSb 
SSw 
16.2 
205.4 
23.2 
203.1 
4 . 6 
220.2 
12.4 
199.6 
40.8 
169.7 
3.7 
221.2 
F 
PF 
11.0 
.00 
16.1 
.00 
2.9 
.02 
8.3 
.00 
31.8 
.00 
2.3 
. 0 6 
esteem 
SSb 
SSw 
6 . 9 
424.7 
15.0 
428.4 
15.4 
424.2 
13.5 
399.3 
27.6 
358.7 
25.6 
416.1 
F 
PF 
2 . 2 
.07 
4.8 
.00 
4 . 9 
.00 
4 . 4 
.00 
9.9 
.00 
8.3 
. 0 0 
a n x i e t y 
SSb 
SSw 
14.3 
116.6 
8.3 
125.4 
4.3 
129.5 
6.0 
120.6 
15.6 
108.7 
4 . 7 
127.1 
F 
PF 
16.9 
.00 
9.2 
.00 
4 . 6 
.00 
6.6 
.00 
18.7 
.00 
5.1 
. 0 0 
depress 
SSb 
SSw 
5 . 0 
70.0 
4 . 7 
74.3 
1.5 
77.4 
2.7 
71.1 
12.2 
60.7 
2.1 
73.3 
F 
PF 
9 . 8 
. 0 0 
8 . 7 
. 0 0 
2 . 6 
. 0 3 
5 . 1 
. 0 0 
26.1 
. 0 0 
3 . 9 
. 0 0 
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table D.13b Oneway analysis of variance: strains by stressfactors 
(stressfactors recoded). Total sample (n = 578). 
strain 
stressfac 
f s work 
load 
fs 
ambiguity 
f s resp. 
f .persons 
f s supp. 
others 
f s supp. 
sup./coll. 
fs lack 
particip. 
irritât 
SSb 
SSw 
14.1 
142.2 
7.7 
151.2 
3.4 
I53.8 
5.1 
144.1 
16.5 
125.0 
2.8 
155.2 
F 
pF 
13.7 
.00 
7.1 
.00 
3. ' 
.02 
4.8 
.00 
I7.3 
.00 
2.5 
.04 
health 
SSb 
SSw 
1.5 
52.5 
2.2 
54.5 
1.2 
55.4 
2.0 
51.3 
2.9 
49.5 
1.3 
52.8 
F 
pF 
3.9 
.00 
5.6 
.00 
3.0 
.02 
5.1 
.00 
7.5 
.00 
3.4 
.01 
heart 
SSb 
SSw 
1.2 
77.5 
.9 
81.4 
1.3 
80.8 
1.2 
76.1 
2.5 
71.5 
2.2 
76.5 
F 
pF 
2.2 
.07 
1.6 
.17 
2.2 
.07 
2.0 
.09 
4.6 
.00 
3.9 
.00 
smokin 
SSb 
SSw 
441 
36992 
241 
37424 
292 
37277 
1287 
33559 
387 
35612 
878 
36976 
9 
F 
pF 
1.0 
.39 
.6 
.69 
.7 
.60 
3.2 
.01 
.9 
.47 
2.1 
.08 
absent 
SSb 
SSs 
3.0 
915.8 
6.5 
919.5 
10.5 
913.5 
3.8 
862.2 
5.8 
844.9 
37.9 
894.5 
F 
pF 
.5 
.77 
1.0 
.4 
І.Ч 
.17 
.6 
.67 
.9 
.46 
5.9 
.00 
strain 
stressfac 
f s work 
load 
fs 
ambiguity 
fs resp. 
f .persons 
fs supp. 
others 
fs supp. 
sup./coll. 
fs lack 
particip. 
syst.bp 
SSb F 
SSw ρ F 
2144 
142629 
1199 
146057 
2273 
144944 
13 12 
138595 
2834 
135563 
2126 
145539 
1.9 
.10 
1.1 
.37 
2.0 
.09 
1.2 
.32 
2.5 
.04 
1.9 
.11 
dias.bp 
SSb F 
SSw ρ F 
377 
99878 
652 
100199 
473 
99722 
775 
95393 
569 
95841 
274 
102257 
.5 
.75 
.9 
.50 
.6 
.65 
1.0 
.40 
.7 
.58 
.4 
.85 
heartf 
SSb 
SSw 
1475 
137953 
819 
138186 
672 
139105 
818 
136676 
511 
136032 
401 
139422 
F 
pF 
1.4 
.24 
.8 
.55 
.6 
.65 
.7 
.56 
.5 
.77 
.4 
.83 
cholest 
SSb F 
SSw ρ F 
4.8 
566.0 
5.6 
569.0 
6.2 
567.5 
6.9 
544.4 
2.2 
543.9 
3.7 
573.9 
1.0 
.4! 
1.2 
.32 
1.3 
.27 
1.4 
.22 
.4 
.78 
.8 
.55 
obesity 
SSb F 
SSw ρ F 
104 
14148 
445 
13812 
150 
14105 
107 
14022 
129 
13952 
210 
14072 
.4 
.80 
1.8 
.12 
.6 
.66 
.4 
.80 
.5 
.74 
.9 
.49 
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table D.14 Orthogonal contrasts on relationships between stressfactors 
and strains (stressfactors recoded). Total sample (n = 578). 
fs work 
load 
fs ambi 
guity 
fs resp 
persons 
fs supp 
others 
fs supp 
sup./ 
coll. 
fs lack 
partie. 
PI 
с 
о 
ϋ 
1 
3 
1 
4 
1 
2 
1 
2 
1 
2 
1 
2 
jdissat 
t 
-1.5 
1.8 
1.2 
1.3 
3.2 
2.6 
2.6 
2.4 
6.0 
pt 
.15 
.08 
.25 
.20 
.01 
.01 
.01 
.04 
.00 
jthreat 
t Pt 
4.4 .00 
2.8 .02 
1.9 .08 
4.2 .00 
6.2 .00 
-2.2 .04 
esteem 
t 
-2.5 
1.9 
2.2 
3.2 
-2.2 
2.9 
Pt 
.01 
.09 
.04 
.00 
.06 
.01 
anxiety 
t pt 
5.0 .00 
2.3 .06 
2.6 .02 
3.2 .00 
3.8 .01 
-3.2 .01 
depress 
t 
3.3 
1.7 
2.1 
2.3 
3.8 
-2.0 
Р 
.00 
.13 
.05 
.04 
.01 
.06 
irritât 
t 
5.0 
2.2 
3.1 
2.7 
2.6 
2.9 
2.7 
Pt 
.00 
.06 
.01 
.01 
.02 
.03 
.01 
fs work 
load 
fs ambi 
guity 
fs resp 
persons 
fs supp 
others 
fs supp 
sup./ 
coll. 
fs lack 
partie. 
+> 
с 
о 
4 
2 
4 
health 
t pt 
3.6 .00 
heart 
t pt 
2.7 .01 
smoking 
t pt 
absent. 
t pt 
syst 
t 
bp 
pt 
2.0 .09 
3.0 .01 
1.7 .11 
1.2 .28 
3.0 .01 
1.4 .19 
1.3 .20 
1.1 .30 
-3.3 .00 
1.8 .09 
1.2 .26 
1.7 .09 
1.8 .10 
-1.6 
.7 
-1.6 
.14 
.52 
.12 
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table D.15a Exploratory factor analysis with vanimax rotation on 
stressors. Sample middle managers (n = ''бО). 
stressor 
work load E 
work load PE 
resp. persons E 
role ambiguity PE 
role ambiguity E 
no support superior 
job future ambig. 
underutilisatίοπ 
no support coll. 
no support others 
relat, with depts. 
lack of particip. 
resp. persons PE 
role conflict 
no support wife 
I 
988 
761 
318 
II 
-920 
422 
III 
685 
639 
544 
382 
321 
IV 
668 
585 
423 
309 
V 
396 
454 
-353 
(-280) 
h 2 
99 
60 
87 
67 
46 
39 
31 
23 
59 
38 
21 
23 
49 
30 
13 
Decimal points omitted. Only loadings ^ .30 reported. X for this 
solution 39.05 with 40 degrees of freedom (p = .5 13). 
table D.15b Exploratory factor analysis with varimax rotation on 
strains. Sample middle managers (n = 160). 
strain 
anxiety 
obesity 
depression 
irritation 
systolic bloodp. 
diastolic bloodp. 
health 
absenteeism 
heart 
cholesterollevel 
loss of s.-esteem 
job dissatisfaction 
job-related threat 
smoking 
heartfrequency 
I 
920 
336 
II 
-991 
III 
963 
425 
IV 
-983 
-580 
V 
959 
417 
389 
(231) 
VI 
603 
577 
374 
VII 
698 
(279) 
h 2 
99 
99 
99 
34 
99 
4ι 
99 
20 
33 
08 
45 
37 
30 
54 
13 
Decimal points omitted. Only loadings i.30 reported.^ for this 
solution 16.31 with 21 degrees of freedom (p = .751). 
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table D.16 Comparison of η and Pearson's г as measures of association 
of relationships between stressfactors and strains (stress-
factors receded). Sample middle managers (n - 160). 
strain 
stressfact 
fs work 
load 
f s resp. 
f .person? 
fs no 
support 
fs 
ambiguity 
fs little 
resp/amb. 
»Í 
r 
V 
r 
V 
г 
1 
г 
ν 
r 
m 
Φ 
ut 
•И 
•о 
—ι 
17 
-14 
15 
10 
20 
20 
17 
17 
17 
13 
•Ρ 
Л 
0> (. 
X 
+" 
—> 
21 
19 
21 
07 
39" 
32 
28* 
26 
16 
-02 
•и 
со 
0> 
17 
-14 
04 
00 
18 
15 
15 
06 
18 
-06 
>> 
4-> 
•Η 
Χ 
с 
ni 
40" 
31 
23" 
13 
29· 
29 
26· 
15 
22 
01 
ω 
(I) 
ω 
с. 
CL 
0) 
Ό 
28· 
26 
17 
05 
33" 
32 
38" 
36 
SI­
GI 
+> 
m 
•и 
•H 
£. 
L 
•H 
31" 
27 
23· 
-05 
39-
33 
32-
28 
24" 
-00 
+> 
гЧ 
ni 
¡a 
si 
17 
05 
14 
07 
30-
24 
23 
21 
24' 
16 
ni 
20 
08 
17 
-11 
11 
10 
25· 
12 
12 
07 
с 
•H 
J£ 
О 
E 
M 
27 
01 
31" 
12 
23 
12 
17 
-16 
12 
01 
• 
с 
<υ 
ili 
a 
4 
18 
-09 
22" 
05 
22 
10 
19 
06 
25' 
26 
α 
+> 
tri 
>> 
(Л 
14 
02 
10 
-08 
18 
-09 
14 
08 
19 
05 
α. 
n 
m 
•H 
TD 
29· 
29 
14 
02 
11 
03 
22 
17 
23 
12 
с 
η) 
15 
-06 
22 
05 
12 
10 
10 
10 
24' 
21 
и 
ν 
о 
о 
13 
-12 
20 
-09 
23 
08 
12 
02 
17 
12 
>» 
•Р 
•Η 
(Л 
0) 
JD 
О 
09 
-02 
19 
-14 
16 
06 
31 
-17 
24 
-20 
Decimal points omitted. ' .05^ ρ < .10, ".011. ρ < .05, "ρ < .01 . 
table D.17a Oneway analysis of variance: strains by stressfactors 
(stressfactors receded). Sample middle managers (n = 160). 
strain 
stressfac 
fs work 
load 
f s resp. 
f .persons 
fs no 
support 
fs 
ambiguity 
fs little 
resp/amb. 
jdissat 
SSb 
SSw 
2.3 
79.9 
1.8 
80.5 
3.3 
78.2 
2.2 
78.6 
2.5 
79.5 
F 
pF 
1.1 
.37 
.9 
.49 
1.6 
.19 
1.1 
.39 
1.2 
.32 
jthreat 
SSb 
SSw 
2.3 
48.5 
2.3 
48.5 
7.5 
42.1 
3.9 
46.3 
1.2 
49.0 
F 
pF 
1.8 
.13 
1.8 
.12 
6.6 
.00 
3.2 
.02 
1.0 
.43 
esteem 
SSb 
SSw 
2.3 
83.0 
.1 
85.4 
2.9 
80.6 
1.9 
80.3 
2.7 
81.2 
F 
PF 
1.1 
.38 
.1 
.99 
I.3 
.28 
.9 
.48 
1.2 
.30 
anxiety 
SSb 
SSw 
4.6 
24.0 
1.5 
27.1 
2.3 
25.6 
1.8 
25.7 
1.4 
26.8 
F 
pF 
7.1 
.00 
2.1 
.09 
3.3 
.01 
2.6 
.04 
1.9 
.12 
depress 
SSb 
SSw 
1.5 
17.3 
.5 
18.2 
2.1 
16.6 
2.6 
16.0 
1.8 
17.0 
F 
pF 
3.2 
.02 
1.1 
.37 
4.4 
.00 
5.9 
.00 
3.8 
.01 
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table D.17b Oneway analysis of variance: strains by stressfactors 
(stressfactors receded). Sample middle managers (n = 160). 
strain 
stressfact 
fs work 
load 
fs resp. 
f .persons 
f s no 
support 
fs 
ambiguity 
fs little 
resp/amb. 
irritât 
SSb 
SSw 
3.5 
32.6 
1.9 
34.2 
5.4 
30.6 
3.7 
32.2 
2.0 
34.0 
F 
pF 
4.1 
.00 
2.1 
.09 
6.4 
.00 
4.2 
.00 
2.2 
.07 
health 
SSb 
SSw 
.4 
12.3 
.2 
12.4 
1.2 
11.3 
.7 
11.8 
.7 
11.9 
F 
pF 
1.1 
.35 
.7 
.60 
3.7 
.01 
2.0 
.10 
2.2 
.07 
heart 
SSb 
SSw 
.8 
20.1 
.6 
20.5 
.2 
20.6 
I.3 
19.4 
.3 
20.6 
F 
pF 
1.5 
.20 
1.1 
.34 
.4 
.80 
2.5 
.04 
.5 
.73 
smokin 
SSb 
SSw 
806 
10188 
1072 
10025 
594 
10220 
312 
10469 
170 
10820 
9 
F 
pF 
1.6 
.18 
2.2 
.08 
1.2 
.34 
.6 
.67 
.3 
.87 
absent 
SSb 
SSw 
8.5 
259.1 
13.3 
254.3 
13.1 
248.5 
8.8 
248.9 
21.8 
240.9 
F 
pF 
1.3 
.29 
2.0 
.09 
2.0 
.10 
1.3 
.26 
3.4 
.0! 
strain 
stressfact 
fs work 
load 
fs resp. 
f.persons 
fs no 
support 
fs 
ambiguity 
fs little 
resp/amb. 
syst.bp 
SSb 
SSw 
913 
43052 
455 
45546 
1341 
42207 
819 
4 1654 
1569 
42397 
F 
pF 
.8 
.54 
.4 
.83 
1.1 
.34 
.7 
.59 
1.3 
.26 
días.bp 
SSb 
SSw 
1752 
19064 
401 
20499 
238 
20558 
945 
19418 
1085 
19713 
F 
pF 
3.4 
.01 
.7 
.58 
.4 
.80 
1.7 
.14 
2.0 
.10 
heartf 
SSb 
SSw 
524 
22941 
1179 
22367 
350 
22557 
223 
22552 
1323 
22096 
F 
Pf 
.9 
.49 
1.9 
.11 
.6 
.70 
.4 
.84 
2.2 
.08 
choies 
SSb 
SSw 
2.7 
166.5 
7.1 
163.1 
8.6 
158.7 
2.6 
164.5 
5.2 
164.0 
t 
F 
pF 
.6 
.70 
1.5 
.21 
1.8 
.13 
.5 
.72 
1.1 
.38 
obesity 
SSb 
SSw 
110 
12488 
448 
12150 
314 
12267 
1185 
11413 
717 
11865 
F 
pF 
.2 
.96 
.7 
.62 
.45 
.77 
1.9 
.13 
1.1 
.38 
table D.18a Orthogonal contrasts on relationships between stressfactors 
and strains (stressfactors recoded). Sample middle managers 
(n = 160). 
f s work 
load 
fs resp 
persons 
fs no 
support 
fs 
ambig. 
fs litt 
res/amb 
•P 
с 
о 
υ 
1 
2 
2 
4 
1 
4 
1 
2 
1 
2 
3 
jthreat anxiety depress irritât health heart 
t pt t pt t pt t pt t pt t pt 
1.9 .08 1.9 .08 
2.1 .07 
-1.3 .26 
-2.8 .01 
4.1 .01 3.0 .04 2.2 .12 2.8 .07 3.4 .02 
2.6 .01 
2.1 .05 2.3 .03 3.5 .00 3.7 .00 2.4 .03 
-1.6 .13 
-1.1 .27 1.4 .19 
1.9 .09 
-4.1 .00 
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table D.18b Orthogonal contrasts on relationships between stressfactors 
and strains (stressfactors receded). Sample middle managers 
(n = 160). 
fs work 
load 
fs resp 
persons 
fs litt 
res/amb 
с 
о 
о 
1 
2 
2 
1 
4 
smoking absent. dias.bp heartf. 
t pt t pt t pt t pt 
3.5 .00 
3.5 .00 
-4.4 .00 2.5 .06 
2.4 .04 1.8 .09 1.5 .17 
-2.4 .02 
table D.19 Comparison between η and Pearson's r as measures of 
association of relationships between stressfactors and 
strainfactors (stressfactors receded) Total sample (n = 578). 
strainfac 
stressfac 
fs work 
load 
fs supp. 
sup./coll 
fs lack 
particip. 
fs 
ambiguity 
fs supp. 
others 
fs resp. 
f .persons 
V 
г 
η 
г 
V 
г 
n 
г 
Л 
г 
1 
г 
О. 
ε 
о Ü 
о 
>> 
in 
а. 
Ц-
37" 
36 
48" 
46 
19" 
12 
33" 
32 
28" 
27 
17" 
16 
<л 
(Л 
<υ 
с 
Q. 
•о 
О 
О 
гН 
J3 
(Л 
<1-
08 
03 
14" 
08 
10 
08 
08 
02 
09 
06 
10 
07 
о 
ε 
о 
о 
о 
О 
>> 
(Л 
α 
и 
< 4 -
16" 
15 
24" 
18 
20" 
16 
19" 
19 
19" 
13 
16" 
16 
E 
α> 
Φ 
•Ρ 
(Л 
ω 
о 
о 
о 
гН 
(Л 
16" 
-16 
26" 
25 
33" 
32 
19" 
19 
21" 
18 
21-
21 
= = 
>> 
4-» 
Φ 
•Η 
Χ 
с 
ri 
(Л 
33" 
-33 
• 35" 
-35 
' 19" 
-08 
• 24" 
-24 
22" 
-22 
17" 
-17 
σι 
с 
•Η 
Jí 
о 
E 
<л 
(Л 
19 
11 
10 
-10 
32" 
-26 
25' 
-25 
17 
05 
30" 
-20 
Decimal points omitted. 
•.05lp< .10,-".01 <p < .05, ""ρ < .01. 
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table D.20 Oneway analysis of variance: strainfactors by stressfactors 
(stressfactors recoded). Total sample (n = 578). 
strainfac 
stressfac 
fs work 
load 
fs supp. 
sup./coll 
fs lack 
particip. 
fs 
ambiguity 
fs supp. 
others 
fs resp. 
f .persons 
fs psych 
SSb 
SSw 
313.8 
1933.2 
501.3 
1633.0 
79.4 
2196.3 
242.2 
2023.4 
164.5 
20O9.3 
66.2 
2192.2 
.compi. 
F 
PF 
21.6 
.00 
38.8 
.00 
4.8 
.00 
16.1 
.00 
10.5 
.00 
4.0 
.00 
fs bloodpress. 
SSb F 
SSw ρ F 
9.7 
1414.0 
20.6 
1100.9 
10.8 
1140.0 
6.8 
1158.0 
8.5 
1108.4 
12.7 
1149.9 
.8 
.53 
2.1 
.08 
1.1 
.35 
.7 
.60 
.9 
.46 
1.3 
.27 
fs psych 
SSb 
SSw 
33.1 
1223.4 
68.1 
1142.5 
51.9 
1211.2 
44.3 
1219.4 
45.0 
1196.8 
32.7 
1227.5 
osom.c. 
F 
PF 
3.6 
.01 
7.5 
.00 
5.7 
.00 
4.8 
.00 
4.8 
.00 
3.5 
.01 
strainfac 
stressfac 
fs work 
load 
fs supp. 
sup./coli 
fs lack 
particip. 
fs 
ambiguity 
fs supp. 
others 
fs resp. 
f.persons 
fs loss 
SSb 
SSw 
11.6 
414.1 
24.7 
353.0 
47.8 
383.6 
16.2 
416.6 
17.5 
385.9 
19.8 
410.1 
esteem 
F 
PF 
3.7 
.01 
9.0 
.00 
16.7 
.00 
5.2 
.00 
5.9 
.00 
6.5 
.00 
fs anxiety 
SSb 
SSw 
9.2 
75.0 
10.1 
69.9 
3.1 
81.8 
5.1 
79.8 
3.9 
77.6 
2.5 
82.5 
F 
PF 
16.9 
.00 
18.8 
.00 
5.2 
.00 
8.9 
.00 
6.6 
.00 
4.2 
.00 
fs smoking 
SSb 
SSw 
8.4 
237.0 
1.7 
178.1 
20.4 
178.2 
12.4 
181.1 
5.3 
177.6 
17.2 
176.3 
F 
PF 
1.1 
.34 
.4 
.76 
3.7 
.01 
2.2 
.07 
.9 
.46 
3.1 
.02 
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table D.21 Orthogonal contrasts on relationships between stressfactors 
and strainfactors (stressfactors recoded). Total sample 
(n = 578). 
fs work 
load 
fs supp 
sup./ 
coll. 
fs lack 
partie. 
fs 
ambig. 
fs supp 
others 
fs resp 
persons 
+> 
с 
о 
и 
1 
1 
2 
4 
1 
2 
4 
1 
1 
1 
fs psych 
compi. 
t pt 
5.2 .00 
4.1 .01 
-2.1 .05 
2.3 .05 
3.4 .00 
3.3 .00 
fs blood 
pressure 
t pt 
-.5 .62 
1.7 .09 
fs psych 
somat.с. 
t pt 
3.7 .00 
1.3 .25 
-3.1 .01 
1.9 .08 
1.8 .10 
2.5 .02 
fs loss 
esteem 
t pt 
-2.8 .01 
2.4 .05 
4.0 .00 
2.1 .07 
3.7 .00 
3.1 .01 
fs 
anxiety 
t pt 
-5.0 .00 
-3.8 .01 
3.2 .00 
-2.2 .06 
-3.2 .00 
-2.6 .02 
fs 
smoking 
t pt 
-1.0 .38 
1.8 .08 
-5.4 .00 
-2.8 .22 
table D.22 Comparison between η and Pearson's r as measures of 
association of relationships between stressfactors and 
strainfactors (stressfactors recoded). Sample middle 
managers (n = 160). 
strainfac 
stressfac 
fs work 
load 
fs resp. 
f.persons 
fs no 
support 
fs 
ambiguity 
fs little 
resp/amb. 
V 
r 
Л 
r 
η 
r 
V 
r 
4 
r 
>> 
•μ 
<o 
•H 
X 
с 
cd 
со 
42" 
35 
23' 
09 
35" 
34 
зо· 
21 
25" 
-01 
>> 
4J 
•Η 
ей 
0) 
п 
О 
СО 
09 
02 
19 
14 
16 
-06 
31 
17 
24 
20 
•Р 
•н 
с 
С-
•н 
% 
α 
<υ 
тз 
со 
ЗЗ
-
30 
20 
02 
39-
36 
37-
37 
SI­
DO 
со 
ІЛ 
αϊ 
с. 
а. 
•Ό 
о 
о 
ы 
(0 
·*-
18 
-14 
11 
05 
16 
05 
18 
-13 
21 
-08 
о 
E 
О 
ел 
о 
Ü 
>> 
со 
о. 
ел 
21 
00 
15 
05 
ЗО
-
20 
26· 
19 
33" 
27 
І 
Ol 
•μ 
(Л 
ν 
ID 
in 
о 
Η 
ел 
12 
-07 
14 
07 
31" 
28 
23 
21 
16 
03 
σι 
с 
•н 
je 
о 
E 
ел 
со 
<І-
30 
-04 
28 
09 
• 24 
18 
08 
-08 
18 
-09 
Decimal points omitted. 
•.05¿ ρ < .10, ".Oll ρ < .05, - ρ < .01. 
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table D.23 Oneway analysis of variance: strainfactors by stressfactors 
(stressfactors recoded). Sample middle managers (n = 160). 
strainfac 
stressfac 
fs work 
load 
fs resp. 
f.persons 
fs no 
support 
fs 
ambiguity 
fs little 
resp/amb. 
fs anxiety 
SSb 
SSw 
23.8 
111.7 
7.2 
128.7 
16.3 
117.2 
11.6 
120.4 
8.2 
126.5 
F 
PF 
7.9 
.00 
2.1 
.09 
5.0 
.00 
3.5 
.01 
2.4 
.06 
fs obesity 
SSb 
SSw 
.7 
74.9 
2.7 
72.8 
1.9 
73.5 
7.1 
68.4 
4.3 
71.1 
F 
PF 
.2 
.96 
.7 
.62 
.5 
.77 
1.9 
.13 
1.1 
.38 
fs depress/ 
irritât 
SSb 
SSw 
19.2 
155.4 
7.0 
167.6 
26.4 
147.2 
28.7 
144.9 
17.2 
157.3 
F 
PF 
4.6 
.00 
1.6 
.19 
6.4 
.00 
7.1 
.00 
3.S 
.oo 
fs blood-
pressure 
SSb 
SSw 
8.9 
277.1 
3.4 
291.6 
6.8 
277.7 
8.8 
269.4 
12.2 
273.8 
F 
pF 
1.2 
.33 
.4 
.79 
.9 
.48 
1.2 
.33 
1.6 
.17 
strainfac 
stressfac 
f s work 
load 
fs resp. 
f .persons 
fs no 
support 
fs 
ambiguity 
fs little 
resp/amb. 
fs psycho-
somat.c. 
SSb 
SSw 
12.4 
259.3 
6.3 
265.4 
23.3 
244.4 
17.5 
249.8 
29.9 
240.6 
F 
PF 
1.6 
.19 
.8 
.54 
3.1 
.02 
2.2 
.07 
4.0 
.00 
fs loss of 
s.-esteem 
SSb 
SSw 
2.8 
199.5 
3.7 
199.3 
19.4 
180.5 
10.4 
188.5 
4.9 
196.2 
F 
pF 
.5 
.71 
.7 
.59 
3.9 
.00 
2.0 
.10 
.9 
.45 
fs smok 
SSb 
SSw 
4.7 
46.7 
4.2 
47.4 
2.8 
47.2 
.4 
50.7 
1.6 
49.8 
ing 
F 
pF 
1.9 
.11 
1.7 
.15 
1.1 
.36 
.1 
.97 
.6 
.66 
table D.24 Orthogonal contrasts on relationships between stressfactors 
and strainfactors (stressfactors recoded). Sample middle 
managers (n = 160). 
fs work 
load 
fs resp 
persons 
fs no 
support 
fs 
ambig. 
fs litt 
resp./ 
amb. 
с 
о 
о 
1 
2 
2 
4 
1 
2 
1 
1 
2 
3 
fs anxiety 
t pt 
1.9 
2.0 
-1.9 
-2.6 
3.3 
3.1 
-.7 
-2.5 
.09 
.08 
.07 
.01 
.03 
.01 
.48 
.02 
fs depress/ 
irritât 
t pt 
2.1 .05 
2.5 .09 
3.9 .00 
.9 .37 
-3.6 .00 
fs psycho-
somat.с. 
t pt 
3.9 .01 
3.1 .02 
1.7 .12 
3.9 .00 
fs loss of 
s.-esteem 
t pt 
4.2 .00 
2.1 .05 
266 
table D.25a Group means of strains after recoding the strains mentioned 
in the headings into equally spaced intervals. Total sample 
(n = 578). 
job dissatisfaction 
1 2 3 4 
job-related threat 
1 2 3 4 
anxiety 
depress 
irritât 
health 
heart 
smoking 
absent. 
syst.bp 
dias.bp 
heartf. 
cholest 
obesity 
1.61 
1.21 
1.88 
1.24 
1.15 
19.0 
1.98 
134.7 
Θ1.0 
75.6 
5.91 
25.6 
1.72 
1.27 
1.96 
1.30 
1.20 
20.0 
2.31 
133.9 
77.9 
75.8 
5.90 
25.3 
1.78 
1.41 
2.02 
1.39 
1.32 
18.9 
2.35 
132.1 
78.2 
77.2 
5.87 
24.8 
1.52 
1.29 
1.96 
1.27 
1.24 
20.6 
2.03 
136.2 
84.3 
73.4 
5.94 
23.6 
1.19 
1.00' 
1.83' 
1.44' 
1.00' 
20.5' 
3.00' 
141.0' 
83.3' 
83.3' 
5.75' 
X 
1.48 
1.14 
1.77 
1.21 
1.13 
18.2 
2.00 
135.1 
80.0 
75.5 
5.79 
24.5 
1.69 
1.27 
1.97 
1.28 
1.20 
20.4 
2.19 
133.4 
80.2 
76.5 
5.99 
26.3 
2.02 
1.51 
2.15 
1.47 
1.31 
19.7 
2.24 
133.7 
80.1 
75.4 
5.96 
24.8 
2.50' 
2.38' 
2.71' 
1.56* 
1.50' 
18.δ-
Ι.50' 
130.1' 
81.1' 
70.4' 
6.20' 
24.7' 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
anxiety 
depress 
irritât 
health 
heart 
smoking 
absent. 
syst.bp 
dias.bp 
heartf. 
cholest 
obesity 
loss 
1.56 
1.20 
1.83 
1.26 
1.17 
19.7 
2.07 
138.1 
81.5 
76.6 
5.85 
25.0 
of se 
1.70 
1.27 
1.95 
1.27 
1.21 
19.0 
2.03 
131.-f 
79.1 
75.0 
5.91 
25.6 
If-est 
1.80 
1.41 
2.10 
1.33 
1.23 
19.2 
2.30 
134.9 
78.7 
77.2 
6.11 
24.5 
eem 
1.50' 
1.33' 
1.96' 
1.23' 
1.08' 
19.6' 
3.00' 
131.0' 
78.4' 
79.3' 
5.83' 
X 
1.50' 
1.13' 
2.25' 
1.38' 
1.00' 
17.5' 
2.33' 
135.0' 
89.5' 
76.3' 
6.77' 
27.8' 
an xi 
1.17 
1.07 
19.0 
2.02 
134.9 
80.2 
77.0 
5.87 
26.4 
et.y 
1.31 
1.24 
19.3 
2.23 
133.9 
79.9 
74.0 
5.95 
24.4 
1.50 
1.43 
20.7 
1.84 
I32.5 
82.5 
79.0 
5.86 
24.7 
2.25' 
2.39' 
20.5' 
3.14' 
133.3' 
85.0' 
70.0' 
6.52' 
26.3' 
2.72' 
2.42' 
22.5' 
3.00' 
123.3' 
76.3' 
62.7' 
6.40* 
22.3' 
health 
heart 
smoking 
absent. 
syst.bp 
dias.bp 
heartf. 
cholest 
obesity 
depression 
1.24 
1.15 
19.0 
2.10 
134.8 
80.5 
75.8 
5.91 
25.4 
1.40 
1.31 
20.9 
2.18 
131.1 
79.3 
76.6 
5.89 
24.7 
1.60' 
1.71' 
22.6' 
2.56' 
131.9' 
77.7' 
78.9' 
5.97' 
23.5' 
2.55' 
2.33' 
12.5' 
1.60' 
126.3' 
81.3' 
62.5' 
5.45' 
24.9' 
X 
X 
X 
X 
X 
X 
X 
X 
X 
irritation 
1.21 
1.13 
18.8 
2.23 
134.0 
77.3 
75.6 
5.67 
23.9 
1.27 
1.18 
18.9 
2.05 
134.6 
81.2 
76.6 
5.98 
25.8 
1.32 
1.29 
21.3 
2.16 
133.3 
80.5 
73.8 
5.85 
24.5 
1.47 
1.26 
21.6 
2.36 
132.0 
79.3 
74.5 
6.11 
24.9 
1.56 
1.30 
15.0' 
2.09 
136.9 
82.0 
72.8 
5.98' 
24.2 
smoking 
absent. 
syst.bp 
dias.bp 
heartf. 
cholest 
obesity 
health 
19.1 20.7 
1.91 2.63 
135.1 131.9 
80.5 80.0 
75.9 76.0 
5.88 5.95 
25.6 24.3 
18.6 
3.43 
131.8 
77.0 
77.4 
6.14 
23.6 
16.3' 
3.67' 
127.0' 
71.8' 
76.8' 
5.07' 
X 
X 
2.67' 
118.7' 
80.3' 
64.7' 
6.40' 
24.6' 
heart 
19.2 19.6 
2.01 2.44 
134.4 136.2 
79.9 83.1 
75.1 81.2 
5.88 5.99 
24.8 32.3 
21.4 
2.57 
128.6 
80.0 
80.2 
6.09 
23.0 
16.3' 
3.22' 
132.3' 
76.0' 
72.3' 
5.98' 
20.8' 
21.3' 
3.29' 
125.7' 
77.7' 
76.3' 
5.62' 
24.9' 
χ Cell contains 1 or 0, ' more than 1 but less than 10 subjects. 
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table D.25b Group means of strains after recoding the strains mentioned 
in the headings into equally spaced intervals. Total sample 
(n = 578). 
syst.bp 
dias.bp 
heartf. 
cholest 
obesity 
smoking 
1 2 
131.5 135.0 
80.3 79.2 
76.7 77.7 
5.81 5.99 
24.8 24.5 
3 
133.5 
76.9 
75.5 
6.09 
25.7 
4 
134.4 
78.6 
77.2 
6.01 
24.9' 
5 
141.0' 
83.7' 
93.7' 
6.17' 
29.1' 
absenteeism 
1 2 3 
134.1 133.7 133.2 
80.3 80.2 78.1 
75.4 76.4 72.7 
5.97 5.80 5.68 
25.9 24.9 23.7 
4 
137.3 
80.0 
78.7 
5.82 
25.2 
5 
134.3 
82.6 
77.4 
6.24 
23.7 
χ Cell contains 1 or 0, ' more than 1 but less than 10 subjects. 
table D.26 Comparison between η and Pearson's г as measures of 
association of relationships within strains (downward 
strains recoded). Total sample (n = 578). 
strain 
strain 
jdissat 
jthreat 
esteem 
anxiety 
depress 
irritât 
health 
heart 
smoking 
absent. 
r, 
r 
V 
г 
V 
r 
η 
r 
V 
г 
V 
r 
η 
г 
Ч 
г 
г 
η 
г 
>> 
-р 
<и 
M 
X 
с 
17"" 
04 
41" 
39 
17" 
12 
W 
(Л 
«и 
с. 
о. 
<и 
-а 
20" 
14 
47" 
41 
1В~ 
14 
m 
н 
t. 
с 
10 
08 
31" 
30 
17" 
16 
-ρ 
rH 
m 
α) 
18" 
14 
27" 
24 
07 
05 
56" 
50 
48" 
43 
20" 
19 
Í. 
dl 
α> 
.с 
17" 
13 
18" 
17 
07 
02 
52" 
47 
36" 
31 
13" 
12 
О) 
с 
Η 
J£ 
О 
ε 
И 05 
03 
10 
07 
03 
-02 
05 
04 
*09 
04 
10 
05 
07 
00 
06 
01 
•Ρ 
С 
0) 
(Л 
л 
14" 
10 
10 
04 
10 
06 
15" 
06 
06 
01 
07 
00 
32" 
29 
20" 
19 
α. 
.α 
-ρ 
ω 
>) 
in 
07 
-02 
08 
-04 
19" 
-12 
06 
-06 
09 
-09 
04 
-01 
' 11 
-11 
• 09 
-06 
10 
07 
06 
02 
α. 
¡в 
ri 
Η 
•υ 
12 
-02 
03 
01 
• 11 
-05 
07 
03 
04 
-03 
11 
06 
08 
-06 
08 
ΟΟ 
02 
-02 
07 
01 
Ц-
-ρ 
с 
cd 
Φ 
.с 
06 
01 
06 
-00 
06 
-00 
13' 
-05 
09 
-03 
06 
-04 
06 
-01 
12 
06 
10 
03 
09 
03 
•Ρ 
ω 
ш 
ΓΗ 
ο 
ο 
02 
-01 
10 
09 
OS 
07 
08 
05 
09 
01 
11 
07 
09 
03 
05 
01 
09 
08 
13 
00 
>1 
•Ρ 
Η 
1Л 
<ΰ 
XI 
ο 
07 
-07 
11 
04 
Об 
03 
13 
-10 
04 
-04 
09 
-01 
08 
-07 
27" 
03 
16 
08 
10 
-08 
Decimal points omitted. " .05^ρ < .10, ".01 £ ρ <.05,~ρ< .0 I. 
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table D.27a Oneway analysis of variance: strains by strains (downward 
strains receded). Total sample (n = 578). 
strain 
strain 
jdissat 
jthreat 
esteem 
anxiety 
depress 
irritât 
anxiety 
SSb F 
SSw pF 
4.1 4.3 
131.6 .00 
22.7 28.2 
113.4 .00 
3.9 4.2 
126.1 .00 
depress 
SSb F 
SSw ρ F 
3.3 6.0 
76.1 .00 
17.8 40.4 
61.8 .00 
2.3 4.3 
72.2 .00 
irritât 
SSb F 
SSw pF 
1.7 1.5 
158.2 .20 
15.8 15.3 
144.7 .00 
4.2 3.9 
145.3 .00 
health 
SSb 
SSw 
1.8 
55.5 
4.2 
53.4 
.3 
54.6 
17.7 
38.7 
13.0 
43.3 
2.2 
54.3 
F 
pF 
4.6 
.00 
11.2 
.00 
.7 
.59 
62.6 
.00 
40.8 
.00 
5.6 
.00 
heart 
SSb 
SSw 
2.5 
79.7 
2.6 
80.3 
.5 
81.3 
21.9 
59.6 
10.3 
71.0 
1.4 
80.2 
F 
pF 
4.4 
.00 
4.6 
.00 
.8 
.55 
50.6 
.00 
20.0 
.00 
2.5 
.04 
strain 
strain 
jdissat 
jthreat 
esteem 
anxiety 
depress 
irritât 
health 
heart 
smoking 
absent 
smokin 
SSb 
SSw 
99 
37796 
385 
37365 
43 
35994 
96 
37447 
277 
36860 
400 
37143 
167 
37656 
140 
37769 
9 
F 
PF 
.2 
.92 
1.2 
.31 
.1 
.98 
.2 
.92 
.9 
.46 
.9 
.44 
.5 
.7 
.3 
.86 
absent 
SSb 
SSw 
18.1 
905.5 
9.7 
926.4 
9.5 
880.3 
19.8 
910.6 
3.5 
926.4 
4.8 
926.4 
93.4 
841.5 
36.1 
900.0 
F 
PF 
2.8 
.03 
1.5 
.21 
1.5 
.21 
3.0 
.02 
.5 
.72 
.7 
.58 
15.6 
.00 
5.6 
.00 
syst.bp 
SSb F 
SSw ρ F 
719 
150489 
917 
150466 
5472 
139621 
636 
150214 
1280 
148978 
280 
150574 
1824 
149397 
1333 
150059 
930 
90078 
516 
150203 
.6 
.65 
.8 
.53 
4.9 
.00 
.6 
.70 
1.1 
.35 
.2 
.92 
1.6 
.18 
1.2 
.33 
.8 
.51 
.5 
.78 
dias.bp 
SSb F 
SSw ρ F 
1447 
140120 
109 
102701 
1123 
98718 
437 
101755 
159 
101833 
1221 
101010 
598 
102378 
609 
102393 
365 
76442 
485 
101977 
1.9 
.75 
.1 
.97 
1.4 
.22 
.6 
.70 
.2 
.94 
1.6 
.18 
.8 
.55 
.8 
.54 
.4 
.82 
.6 
.65 
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table D.27b Oneway analysis of variance: strains by strains (downward 
strams recoded). 
strain 
strain 
jdissat 
jthreat 
esteem 
anxiety 
depress 
irritât 
health 
heart 
smoking 
absent. 
heartf 
SSb 
SSw 
517 
140120 
449 
140416 
482 
139492 
2200 
137759 
1071 
139091 
578 
139964 
425 
139898 
2115 
138624 
975 
104126 
1150 
138916 
F 
PF 
.5 
.75 
.4 
.80 
.4 
.78 
2.1 
.08 
1.0 
.41 
.5 
.71 
.4 
.81 
2.0 
.10 
.8 
.56 
1.1 
.37 
Total sample 
cholest 
SSb F 
SSw ρ F 
.2 
581.5 
5.6 
576.5 
4.5 
548.9 
3.5 
573.8 
4.5 
574.2 
7.6 
571.1 
4.3 
570.2 
1.6 
572.2 
2.8 
355.6 
9.2 
565.5 
.0 
1.00 
1.2 
.33 
.9 
.44 
.7 
.58 
.9 
.45 
1.6 
.18 
.9 
.47 
.3 
.85 
.6 
.68 
1.9 
.10 
(η = 578). 
obesity 
SSb F 
SSw ρ F 
80 
14171 
163 
14117 
44 
14079 
253 
14028 
23 
14253 
114 
14167 
98 
14169 
1052 
13225 
38 
1478 
137 
14095 
.3 
.86 
.7 
.62 
.2 
.95 
1.0 
.39 
. I 
.98 
.5 
.77 
.4 
.81 
4.5 
.00 
.8 
.50 
.6 
.70 
table D.28a Orthogonal contrasts on relationships between strains and 
strains (downward strains recoded). Total sample (n = 578). 
jdissat 
jthreat 
esteem 
anxiety 
depress 
irritât 
•μ 
С 
о 
ϋ 
1 
2 
4 
1 
2 
3 
4 
1 
2 
1 
1 
2 
Jj 
anxie 
t 
-3.9 
-4.1 
6.6 
-7.3 
-3.4 
-2.1 
ty 
Pt 
.01 
.01 
.00 
.00 
.01 
.06 
depress 
t 
-4.6 
-6.8 
5.1 
-5.5 
-3.5 
-5.5 
-3.4 
pt 
.00 
.00 
.00 
.00 
.01 
.03 
.01 
irritât 
t pt 
11.7 .00 
1.3 .25 
health 
t 
1.6 
1.7 
-4.4 
2.7 
6.8 
2.8 
pt 
.18 
.10 
.00 
.08 
.00 
.02 
heart 
t pt 
-2.7 .01 
-5.0 .00 
-3.8 .00 
2.3 .11 
-3.4 .01 
1.5 .16 
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table D.28b Orthogonal contrasts on relationships between strains and 
strains (downward strains receded). Total sample (n = 578). 
jdissat 
esteem 
anxiety 
health 
heart 
•p 
с 
о 
о 
1 
3 
2 
4 
1 
4 
2 
1 
2 
3 
absent. syst.bp heartf. obesity 
t pt t pt t pt t pt 
1.5 .24 
1 9 .08 
1.1 .35 
1.9 .07 
1.8 .14 -1.7 .23 
-1.8 .10 1.6 .14 
-1.5 .22 
2.4 .04 -1.4 .17 
-.9 .37 
1.4 .16 1.8 .10 
table D.29a Group means of strains after receding the strains mentioned 
in the headings into equally spaced intervals. Sample 
middle managers (n = 160). 
job dissatisfaction job-related threat 
1 2 3 4 5 1 2 3 4 5 
anxiety 
depress 
irritât 
health 
heart 
smoking 
absent. 
syst.bp 
dias.bp 
heartf. 
cholest 
obesity 
1.63 
1.21 
1.88 
1.24 
1.19 
21.9 
1.91 
135.1 
81.3 
75.4 
5.89 
26.8 
1.82 
1.35 
2.03 
1.41 
1.21 
23.2 
2.44 
134.0 
80.9 
76.4 
6.35 
26.0 
1.70 
1.43 
2.04 
1.35 
1.18 
19.8' 
2.26 
136.2 
78.1 
80.7 
5.69 
23.7' 
2.08' 
1.72' 
2.22' 
1.63· 
2.00' 
29.5' 
2.67' 
132.7' 
80.3' 
72.0' 
5.97' 
25.7' 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
1.54 
1.13 
1.75 
1.22 
1.15 
21.4 
1.98 
135.9 
81.7 
75.2 
5.84 
24.4 
1.71 
1.31 
2.03 
1.30 
1.22 
22.2 
2.05 
134.2 
80.9 
75.9 
5.97 
28.1 
1.91 
1.47 
2.00 
1.41 
1.30 
22.2 
2.35 
133.3 
76.8 
80.0 
5.97 
24.7 
2.38' 
2.00' 
2.83' 
1.75' 
1.50' 
X 
1.00' 
153.5' 
94.0' 
72.0' 
7.50' 
25.5' 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
loss of self-esteem anxiety 
anxiety 
depress 
irritât 
health 
heart 
smoking 
absent 
syst.bp 
dias.bp 
heartf. 
cholest 
obesity 
1.62 
1.23 
1.88 
1.27 
1.15 
23.1 
2.07 
143.0 
84.4 
76.4 
5.89 
25.3 
1.70 
1.27 
1.92 
1.28 
1.24 
21.6 
2.04 
130.7 
79.6 
75.9 
5.98 
27.4 
1.67 
1.46 
2.03 
1.42 
1.28 
16.6' 
2.15 
128.9 
71.8 
75.7 
5.98 
24.9' 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
1.17 
1.09 
22.9 
1.79 
135.7 
79.8 
75.4 
5.78 
29.1 
1.38 
1.27 
21.5 
2.42 
135.0 
81.4 
76.3 
6.10 
24.6 
1.39 
1.35 
23.6' 
1.56 
133.3 
84.6 
76.9 
6.13 
25.1 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
χ Cell contains 1 or 0, ' more than 1 but less than 10 subjects. 
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table D.29b Group means of strains after recoding the strains mentioned 
in the headings into equally spaced intervals. Sample 
middle managers (n = 160). 
depression 
1 2 3 
irritation 
1 2 
health 
heart 
smoking 
absent 
syst.bp 
dias.bp 
heartf. 
cholest 
obesity 
1.27 
1.19 
21.3 
2.08 
135.3 
80.6 
76.2 
5.91 
26.6 
1.33 
1.22 
26.8 
1.92 
133.8 
82.5 
76.6 
6.10 
25.0 
2.13' 
2.00' 
X 
3.00' 
ж 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
1.26 
1.17 
19.1 
2.00 
132.3 
78.3 
74.4 
5.48 
24.1' 
1.27 
1.20 
22.8 
2.01 
135.2 
81.2 
77.0 
6.06 
27.0 
1.41 
1.31 
24.6 
2.35 
132.3 
79.3 
72.5 
5.81 
23.6' 
1.38' 
1.11' 
21.3' 
2.00' 
148.8 
88.6' 
77.4' 
5.50' 
25.3' 
1.50' 
1.83' 
X 
3.00' 
145.5' 
91.5' 
68.0' 
7.45' 
26.7' 
smoking 
absent. 
syst.bp 
dias.bp 
heartf. 
cholest 
obesity 
health 
22.7 19.4 
1.76 2.53 
135.4 134.5 
81.4 80.0 
76.3 75.3 
5.79 6.37 
26.8 24.2 
26.3' 
4.00' 
136.0' 
75.7' 
77.7' 
6.78' 
26.3' 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
heart 
22.9 20.7 
1.98 2.06 
135.4 134.9 
80.9 80.1 
75.9 74.8 
5.90 6.16 
24.8 39.1' 
15.8' 
2.13' 
135.0' 
87.6' 
90.8' 
6.30' 
23.7' 
16.0' 
3.50' 
129.0' 
72.5' 
72.0' 
7.05' 
X 
X 
4.50' 
118.0' 
78.0' 
63.0' 
5.15' 
X 
syst.bp 
dias.bp 
heartf. 
cholest 
obesity 
smoking 
132.3 131.5 
82.2 76.5 
74.6 76.7 
6.08 5.94 
24.6 25.3 
134.3 
81.8 
74.3 
5.94 
25.4' 
133.4' 
81.3' 
78.1' 
5.91' 
24.6' 
X 
X 
X 
X 
X 
absenteeism 
135.3 134.2 135.4 
82.1 78.5 77.3 
75.2 76.6 77.0 
6.02 5.56 5.81 
27.8 24.8 23.6' 
143.5 
89.2 
78.3 
6.01' 
25.2' 
128.8 
79.9 
76.3 
6.71 
25.9' 
Cell contains 1 or 0, ' more than 1 but less than 10 subjects. 
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table D.30 Comparison between η and Pearson's г as measures of 
association of relationships within strains (downward 
strains receded). Sample middle managers (n = 160). 
strain 
strain 
Jdissat 
jthreat 
esteem 
anxiety 
depress 
irritât 
health 
heart 
smoking 
absent. 
4 
г 
V 
r 
η 
r 
n 
r 
V 
г 
η 
r 
ν 
r 
V 
г 
η 
г 
г 
•Ρ 
ν 
•Μ 
χ 
с 
m 
21' 
15 
33 ~ 
32 
08 
06 
(I) 
ю 
«ι 
ί-
Ο. 
О) 
тз 
30" 
29 
40"" 
38 
18' 
16 
+> 
(О 
+» 
•Η 
L 
t-
•H 
17 
16 
35" 
29 
08 
08 
•P 
iH 
id 
CD 
29" 
24 
29" 
27 
15 
11 
53" 
43 
35" 
23 
19 
16 
t 
rt 
30" 
14 
16 
16 
13 
13 
48" 
37 
27 _ 
18 
23" 
13 
с 
•Η 
JE: 
о 
E 
и 
• 12 
02 
17 
08 
15 
-14 
" 07 
-02 
19 
12 
15 
10 
14 
-05 
17 
-16 
•ρ 
с 
0) 
и 
rt 
17 
15 
13 
04 
03 
01 
32-
10 
11 
-03 
12 
08 
46 _ 
46 
25 _ 
20 
а. 
•Р 
» 
>> 
¡л 
04 
-00 
13 
-01 
а. 
п 
m 
л) 
•н 
тз 
09 
-07 
18 
-06 
•р 
¡я 
ν 
іН 
о 
υ 
14 
09 
13 
08 
35" 30" 02 
-32 
-10 
-06 
15 
00 
18 
12 
" 12 
-09 
12 
-10 
08 
02 
16 
-03 
-30 
13 
11 
14 
09 
19 
14 
11 
-10 
14 
-01 
24 
-02 
25' 
-01 
-02 
09 
03 
11 
-06 
14 
-04 
09 
-04 
25* 
-00 
ss-
ie 
07 
05 
<*-
•ρ 
с 
rt 
α) 
17 
00 
18 
11 
04 
03 
16 
11 
09 
05 
26' 
12 
27 _ 
18 
18 
06 
28 
05 
28" 
12 
>> 
•ρ 
•H 
со 
ω 
-О 
о 
08 
-07 
14 
04 
08 
06 
16 
-13 
05 
-04 
10 
-02 
08 
-06 
34 _ 
12 
13 
02 
12 
-08 
Decimal points omitted.'.05^ ρ <.10,-.01¿ ρ < .05, ~ρ <.01. 
table D.31a Oneway analysis of variance: strains by strains (downward 
strains receded). Sample middle managers (n = 160). 
strain 
strain 
jdissat 
Jthreat 
esteem 
anxiety 
depress 
irritât 
anxiety 
SSb F 
SSw pF 
1.3 
28.4 
3.3 
26.4 
.2 
28.9 
2.3 
.08 
6.3 
.00 
.6 
.57 
depress 
SSb F 
SSw pF 
1.7 
17.3 
3.1 
16.0 
.6 
18.0 
4.9 
.00 
9.8 
.00 
2.5 
.09 
irritât 
SSb F 
SSw pF 
1.0 
35.1 
4.3 
31.8 
.2 
34.5 
1.4 
.23 
6.9 
.00 
.5 
.62 
health 
SSb 
SSw 
1.1 
11.7 
1.1 
11.6 
.3 
12.3 
3.5 
8.9 
1.5 
10.8 
.4 
12.0 
F 
pF 
4.6 
.00 
4.7 
.00 
1.7 
.19 
19.1 
.00 
6.9 
.00 
1.4 
.25 
heart 
SSb 
SSw 
1.9 
19.5 
.6 
20.9 
.4 
21.0 
4.8 
15.6 
1.5 
18.8 
1.1 
19.3 
F 
pF 
5.1 
.00 
1.4 
.24 
1.3 
.27 
15.1 
.00 
3.9 
.01 
2.1 
.09 
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table D.31b Oneway analysis of variance: strains by strains (downward 
strains receded). Sample middle managers (n = 160). 
strain 
strain 
jdissat 
jthreat 
esteem 
anxiety 
depress 
irritât 
health 
heart 
smoking 
absent. 
smok in 
SSb 
SSw 
173 
10923 
338 
10758 
246 
10005 
56 
10842 
405 
10302 
233 
10664 
221 
10825 
302 
10744 
9 
F 
PF 
.4 
.73 
.9 
.46 
1.0 
.37 
.2 
.81 
1.6 
.21 
.6 
.62 
.9 
.43 
.8 
.52 
absent 
SSb 
SSw 
8.0 
259.6 
4.3 
263.3 
.2 
266.3 
27.2 
236.4 
3.4 
261.1 
3.6 
260.9 
57.4 
209.3 
17.0 
249.7 
. 
F 
PF 
1.6 
. I9 
.8 
.47 
.1 
.95 
5.8 
.00 
.7 
.58 
.5 
.72 
10.5 
.00 
2.6 
.04 
syst.bp 
SSb 
SSw 
67 
45934 
838 
45164 
5597 
40251 
441 
45302 
1076 
44450 
1467 
44284 
619 
45383 
667 
45310 
128 
20025 
1248 
44753 
F 
pF 
.1 
.97 
.9 
.44 
10.2 
.00 
.5 
.71 
1.2 
.33 
1.2 
.32 
.5 
.73 
.5 
.71 
.1 
.97 
1.0 
.40 
dias.bp 
SSb 
SSw 
158 
20742 
699 
20201 
1872 
18840 
341 
20241 
387 
19988 
734 
19896 
237 
20663 
393 
20506 
692 
11493 
1260 
19640 
F 
PF 
.4 
.77 
1.7 
.17 
7.3 
.00 
.8 
.49 
.9 
.43 
1.3 
.26 
.3 
.79 
.7 
.59 
1.2 
.33 
2.4 
.06 
strain 
strain 
jdissat 
jthreat 
esteem 
anxiety 
depress 
irritât 
health 
heart 
smoking 
absent. 
heartf 
SSb 
SSw 
487 
23058 
374 
23172 
14 
23517 
182 
22618 
301 
22954 
490 
22887 
201 
23344 
1492 
21991 
1346 
9603 
132 
23414 
. 
F 
PF 
1.0 
.38 
.8 
.50 
.0 
.96 
.4 
.76 
.6 
.60 
.8 
.55 
.3 
.87 
2.5 
.05 
2.7 
.03 
.2 
.93 
cholest 
SSb 
SSw 
5.0 
165.1 
5.5 
164.6 
.2 
165.8 
4.2 
164.4 
1.5 
168.6 
11.5 
158.6 
12.0 
158.1 
5.2 
163.3 
7.6 
86.7 
13.6 
156.5 
F 
pF 
1.4 
.25 
1.5 
.21 
.1 
.91 
1.1 
.34 
.4 
.76 
2.4 
.05 
2.6 
.04 
1.1 
.37 
1.6 
.18 
3.0 
.02 
obesity 
SSb 
SSw 
76 
12522 
250 
12348 
86 
12433 
331 
12262 
27 
12566 
123 
12471 
81 
12517 
1471 
11126 
4 
254 
190 
12408 
F 
pF 
.2 
.93 
.5 
.69 
.3 
.78 
1.0 
.38 
.1 
.92 
.2 
.95 
.2 
.79 
3.2 
.03 
.2 
.88 
.3 
.89 
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table D.32 Orthogonal contrasts on relationships within strains 
(downward strains receded). Sample middle managers (n = 160). 
jdissat 
jthreat 
esteem 
anxiety 
depress 
irritât 
health 
heart 
-P 
с 
о 
о 
1 
2 
1 
2 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
3 
1 
3 
1 
3 
1 
anxiety depress irritât health heart absent. 
t pt t pt t pt t pt t pt t pt 
-6.2 .03 -5.8 .03 -4.4 .05 
-7.8 .00 -8.5 .00 -6.1 .03 -5.9 .03 
-14.0 .00 
-20.9 .00 -3.9 .16 -5.9 .11 -12.0 .01 
-4.7 .01 
-37.5 .00 
-5.9 .00 
15.7 .00 
5.8 .00 
-19.1 .00 -6.4 .00 -3.2 .00 
-32.4 .00 -24.3 .00 -12.0 .00 
-48.0 .00 -44.7 .00 -17.9 .00 
-16.2 .00 -13.4 .00 -11.3 .00 
-34.0 .00 -21.4 .00 
-15.7 .00 -15.4 .00 
3.3 .08 
3.4 .03 
27.6 .00 
-3.2 .00 
3.5 .07 
esteem 
irritât 
health 
heart 
smoking 
absent. 
-p 
с 
о 
υ 
1 
2 
3 
4 
1 
3 
1 
2 
1 
2 
3 
1 
2 
3 
1 
2 
3 
syst 
t 
-77 
-9-
28 
14 
2 
-9 
5 
4 
bp 
pt 
.00 
.00 
.00 
.oo 
dias 
t 
-74.8 
-6.2 
26.5 
7.8 
bp 
.00 
.00 
.00 
.00 
heartf. 
t pt 
cholest 
t pt 
obesity 
t pt 
1.5 .37 
2.0 .14 
-4.2 .00 
-4.5 .00 
-5.4 .01 
-2.8 .04 
-3.1 .02 
2.8 .03 
10.6 .00 
7.3 .00 
3.2 .01 
.8 
-2.9 
.42 
.01 
2.1 .04 
2.2 .04 
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table D.33 Comparison between η and Pearson's г as measures of 
association of relationships within strainfactors (downward 
strainfactors recoded). Total sample (n = 578). 
strainfactor 
strainfactor 
fs esteem 
fs anxiety 
fs psychol. 
compi. 
fs psychosom. 
compi. 
fs smoking 
V 
r 
n 
г 
V 
r 
1 
г 
r 
>> 
4-> 
0) 
•H 
X 
с 
η) 
CO 
19" 
-13 
α. 
E 
О 
О 
.с 
о 
>1 
со 
α 
СЛ 
22" 
21 
о 
со 
о 
•С 
υ 
>> 
со 
α 
со 
С4-
15" 
13 
58" 
-03 
62" 
59 
О) 
с 
•гН 
о 
E 
СЛ 
со 
Ί-
19 
-06 
19 
12 
13 
06 
10 
-08 
СО 
со 
¡и 
ί­
α. 
•о 
о 
о 
іН 
со 
С|-
09 
09 
07 
05 
06 
06 
05 
05 
33" 
-33 
Decimal points omitted. 
'.05 S Ρ < .10, ".01 lp < .05," ρ < .01. 
table D.34a Oneway analysis of variance: strainfactors by strainfactors 
578). (d 
strainfac. 
strainfac. 
fs psychol. 
compi. 
fs blood-
pressure 
fs psycho­
som. с . 
fs esteem 
fs anxiety 
fs smoking 
ownward 
fs psy 
SSb 
SSw 
10 
1887 
566 
1760 
106 
1998 
748 
781 
16 
443 
strain 
chol.c. 
F 
PF 
.8 
.47 
57.2 
.00 
6.8 
.00 
107.5 
.00 
1.1 
.35 
factors recoded) 
fs bloodpress. 
SSb F 
SSw ρ F 
4 
1131 
4 
1403 
9 
1103 
5 
943 
27 
225 
.4 
.80 
.6 
.54 
.9 
.49 
.5 
.73 
4.8 
.00 
. Total sample (η 
fs psychosom.с 
SSb F 
SSw ρ F 
480 
1258 
2 
867 
27 
1177 
289 
566 
3 
254 
81.7 
.00 
.3 
.83 
2.8 
.02 
56.9 
.00 
.4 
.80 
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table D.34b Oneway analysis of variance: strainfactors by strainfactors 
(downward strainfactors recoded). Total sajnple (n = 578). 
strainfac. 
strainfac. 
f s psychol. 
compi. 
fs blood-
pressure 
fs psycho-
som.c. 
fs esteem 
fs anxiety 
fs smoking 
fs esteem 
SSb F 
SSw ρ F 
21.8 
384.3 
2.4 
343.9 
11.7 
375.4 
9.1 
336.5 
3.8 
92.4 
7.3 
.00 
1.0 
.38 
5.4 
.00 
3.0 
.02 
1.3 
.29 
fs апхз 
SSb 
SSw 
43.5 
37.1 
.2 
65.8 
17.6 
62.0 
2.9 
77.2 
.7 
20.0 
ety 
F 
pF 
158 
.00 
.4 
.79 
50.8 
.00 
4.9 
.00 
1.1 
.34 
fs smok 
SSb 
SSw 
3.3 
185.2 
68.1 
161.6 
2.2 
231.4 
6.7 
175.1 
6.3 
175.8 
ing 
F 
pF 
1.1 
.34 
17.0 
.00 
.6 
.55 
1.5 
.22 
1.0 
.42 
table D.35 Orthogonal contrasts on relationships within strainfactors 
(downward strainfactors recoded). Total sample (η = 578). 
fs psych 
compi 
fs blood 
press 
fs psych 
som. с 
fs es­
teem 
fs anx­
iety 
fs smo­
king 
•P 
с 
о 
1 
4 
1 
2 
3 
1 
3 
4 
1 
2 
4 
1 
4 
2 
fs psych. 
compi. 
t pt 
fs 
t 
blood-
press. 
Pt 
fs psych. 
som.с. 
t pt 
2.0 
2.1 
.29 
.17 
fs 
esteem 
t pt 
1.2 .32 
fs 
anxiety 
t pt 
-7.8 .00 
fs 
smoking 
t pt 
-40.9 .00 
17.7 .00 
-26.3 .00 
56.8 
23.3 
4.6 
2.2 
-3.5 
-5.2 
.00 
.00 
.02 
.04 
• OO 
.12 
2 1 .29 
-.9 
2.0 
-2.9 
-2.0 
.45 
.05 
.21 
.14 
-2.9 .00 
3.5 .00 
-.8 .56 
-2.1 .13 
-54.9 
-24.7 
-4.6 
2.2 
-1.8 
.00 
.00 
.02 
.12 
.08 
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table D.36 Comparison between η and Pearson's r as measures of 
association of relationships within strainfactors (downward 
strainfactors receded). Sample middle managers (n = 160). 
strainfactor 
strainfactor 
fs esteem 
fs anxiety 
fs depr./ 
irritât 
fs psychosom. 
compi. 
fs smoking 
fs obesity 
Л 
r 
1) 
г 
л 
г 
л 
r 
n 
г 
V 
r 
>> 
•μ 
a 
•Η 
χ 
с 
id 
<η 
<4-
31" 
30 
•Η 
L 
ί. 
•Η 
Ν. 
ί. 
α. 
ω 
TD 
ел 
32" 
31 
υ 
m 
ο 
υ 
>> 
αϊ 
α. 
26' 
26 
45-
41 
42" 
21 
Ο) 
с 
•Η 
J: 
ο 
Ε 
(0 
(β 
<*-
27 
03 
15 
-02 
34" 
34 
22 
10 
>> 
+> 
•Η 
ω 
αι 
n 
ο 
10 
17 
-04 
16 
06 
11 
07 
17 
-08 
и 
со 
0) 
с. 
α. 
т> 
о 
о 
гН 
XI 
to 
22 
16 
12 
00 
20 
-08 
15 
06 
10 
-03 
XX 
-22 
Decimal points omitted, xx Not enough cases 
for analysis of variance. •.05S
:
p<.10, 
".01 4 ρ < .05, "'ρ < .01. 
table D.37a Oneway analysis of variance: strainfactors by strainfactors 
(downward strainfactors receded). Sample middle managers 
(n = 160). 
strainfac. 
strainfac. 
fs anxiety 
fs depr./ 
irrit. 
fs blood-
press. 
fs psycho­
som. с . 
fs esteem 
fs smoking 
fs anxiety 
SSb F 
SSw ρ F 
34.2 
99.4 
5.1 
122.8 
24.1 
91.9 
12.5 
117.4 
.4 
61.8 
12.6 
.00 
1.5 
.22 
8.4 
.00 
3.8 
.01 
.2 
.91 
fs obesity 
SSb F 
SSw pF 
1.9 
73.6 
.9 
74.5 
24.0 
51.5 
2.3 
73.2 
2.2 
72.8 
.1 
1.5 
.4 
.78 
.2 
.93 
8.5 
.00 
.7 
.55 
.5 
.72 
.8 
.52 
fs dep. 
SSb 
SSw 
52.1 
111.5 
2.3 
158.9 
23.2 
131.7 
16.8 
152.1 
3.2 
57.7 
/irr. 
F 
PF 
16.2 
.00 
.5 
.73 
5.7 
.00 
3.9 
.00 
1.4 
.26 
fs bloodpr. 
SSb F 
SSw ρ F 
3.6 
244.9 
11.6 
271.3 
5.7 
252.9 
14.5 
279.2 
1.3 
144.1 
.5 
.74 
1.5 
.21 
.7 
.56 
1.9 
.12 
.2 
.87 
27Θ 
table D.37b Oneway analysis of variance: strainfactors by strainfactors 
(downward strainfactors receded). Sample middle managers 
(n = 160). 
strainfac. 
strainfac. 
fs anxiety 
fs depr./ 
irrit. 
fs blood-
press. 
fs psycho-
som.с. 
fs esteem 
fs smoking 
fs psychosom.c. 
SSb F 
SSw ρ F 
52.3 
207.0 
47.8 
217.5 
3.5 
268.3 
18.2 
250.3 
.8 
113.6 
7.8 
.00 
7.0 
.OO 
.4 
.79 
2.3 
.06 
.2 
.92 
fs esteem 
SSb F 
SSw pF 
9.3 
176.5 
24.6 
175.2 
5.9 
187.0 
11.5 
161.0 
3.3 
94.1 
1.8 
.13 
5.1 
.00 
1.2 
.34 
2.3 
.06 
.9 
.45 
fs smok 
SSb 
SSw 
1.0 
44.7 
5.7 
43.5 
4.4 
47.2 
2.4 
45.7 
3.7 
44.9 
ing 
F 
PF 
.4 
.80 
4.9 
.01 
2.5 
.07 
1.3 
.29 
1.5 
.20 
table D.38 Orthogonal contrasts on relationships within strainfactors 
(downward strainfactors receded). Sample middle managers 
(n = 160). 
fs anx­
iety 
fs dep./ 
irr. 
fs blood 
press 
fs psych 
som. с 
fs es­
teem 
4-> 
С 
О 
υ 
1 
4 
1 
2 
3 
2 
3 
4 
1 
2 
3 
4 
1 
fs 
anxiety 
t pt 
14.2 
20.9 
6.6 
8.8 
2.1 
3.2 
.00 
.00 
.00 
.00 
.05 
.01 
fs 
obesity 
t pt 
-1.0 .42 
-1.1 .41 
fs depr./ 
irrit. 
t pt 
4.3 .01 
13.6 .00 
6.2 .00 
8.2 .00 
2.1 .05 
2.9 .01 
fs 
t 
2 
2 
3 
1 
psych. 
som.c. 
Pt 
3 
.0 
5 
8 
.10 
.06 
.18 
.12 
fs 
esteem 
t pt 
5.4 .01 
-3.4 .00 
-3.2 .04 
12.4 .00 
6.2 .00 
fs 
smoking 
t pt 
-2.0 .08 
-.8 .41 
-4.6 .00 
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APPENDIX E 
table E.1 Eta matrix for the sample middle managers (n = 160). 
dep. 
indep. 
role ambig. 
resp.person 
work load 
underutil. 
ten.sup/sub 
relat.depts 
lack partie 
role confi. 
supp.super. 
supp.coll. 
supp.others 
supp. wife 
j .fut.ambig 
job dissat. 
j-re.threat 
loss esteem 
anxiety 
depression 
irritation 
health 
heart 
smoking 
absenteeism 
obesity 
systolic bp 
diastol, bp 
cholesterol 
•u 
id 
tfl 
tfl 
•H 
-o 
— > 
25* 
11 
19 
18 
11 
20 
21 
19 
24' 
18 
16 
09 
21 
cd 
<ΰ 
t-
.c 
+> 
—) 
32 ~ 
13 
19 
20' 
21 
33" 
12 
28" 
18 
30" 
25* 
16 
30" 
E (a 
Oí 
•Ρ 
и 
О) 
12 
09 
20 
16 
08 
18 
21 
14 
15 
11 
08 
14 
22 
>> 
•Ρ 
OJ 
•и 
χ 
с 
«J 
14 
07 
32" 
19 
08 
38" 
29" 
23' 
18 
18 
13 
15 
26* 
21* 
33" 
08 
(0 
« 
ω 
ί. 
α 
<υ 
χι 
36" 
11 
30" 
17 
10 
40" 
17 
45" 
33" 
23* 
22" 
12 
32" 
30" 
40~ 
18' 
+> 
л 
•μ 
-Η 
с 
с 
•Η 
22* 
08 
27* 
22" 
19 
35" 
11 
38" 
35* 
29" 
22" 
13 
22 
17 
35" 
08 
•μ 
ιΗ 
π) 
ш 
•С 
21' 
11 
17 
16 
06 
24' 
22 
10 
14 
17 
24* 
05 
29" 
29" 
29" 
15 
53" 
35" 
19 
ni 
CU 
13 
12 
19 
10 
09 
29" 
15 
13 
05 
14 
01 
08 
30* 
30" 
16 
13 
48" 
27" 
23' 
CTI 
с 
•Η 
JÉ 
о 
E 
(Л 
05 
25 
12 
20 
17 
14 
27 
17 
17 
03 
30* 
21 
13 
12 
17 
15 
07 
19 
15 
14 
17 
•μ 
с 
Hl 
Ut 
SI 
<β 
10 
21 
10 
15 
07 
10 
09 
09 
18 
22' 
09 
17 
30" 
17 
13 
03 
32" 
11 
12 
46" 
25" 
>> 
+> 
•Η 
II) 
OJ 
.α 
о 
11 
13 
13 
16 
22 
14 
12 
22 
14 
12 
10 
08 
13 
08 
14 
08 
16 
05 
10 
08 
34" 
α 
η 
+J 
и 
>1 
ϋ) 
08 
08 
09 
08 
19 
14 
19 
20 
12 
11 
04 
12 
20 
04 
13 
35" 
10 
15 
18 
12 
12 
Οβ 
16 
19 
19 
α 
ΙΟ 
•Η 
•σ 
13 
17 
23' 
09 
08 
15 
15 
14 
14 
08 
13 
24" 
31" 
09 
18 
so­
is 
14 
19 
11 
14 
24 
25' 
26 
54" 
17 
•Ρ 
(Л 
ω 
гН 
0 
14 
26' 
14 
09 
20 
09 
21 
17 
04 
20 
13 
16 
28" 
17 
18 
04 
16 
09 
26 
27" 
18 
28 
28" 
32 
•Ρ 
t-
cd 
о 
.с 
13 
10 
09 
13 
11 
11 
13 
10 
07 
05 
15 
10 
19 
14 
13 
02 
09 
11 
14 
09 
25" 
35" 
07 
18 
27" 
03 
21 
Decimal points omitted. ' .05^ ρ < .10, ".01 £ ρ < .05, "" ρ < .01. 
Obesity measured in medium-sized companies only. 
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table E.2 Eta matrix for the sample superiors (n = 62). 
dep. 
indep. 
role ambig. 
resp.person 
work load 
underutil. 
ten.sup/sub 
relat.depts 
lack partie 
role confi. 
supp.super. 
supp.coll. 
supp.others 
supp. wife 
j .fut.ambig 
job dissat. 
j-re.threat 
loss esteem 
anxiety 
depression 
irritation 
health 
heart 
smoking 
absenteeism 
obesity 
systolic bp 
diastol, bp 
cholesterol 
•»-> 
m 
to 
ω 
•Η 
•о 
— Ì 
36" 
24 
42" 
15 
34' 
14 
12 
30 
35' 
23 
23 
21 
35 
ω 
•μ 
29 
13 
23 
23 
44" 
18 
45 • 
31 
29 
18 
17 
21 
26 
E 
α) 
ιυ 
•Ρ 
ω 
<ν 
27 
31' 
26 
20 
28 
12 
22 
42" 
23 
21 
13 
11 
41" 
>> 
•Ρ 
<α 
•Η 
χ 
с 
m 
19 
10 
22 
35 
26 
34* 
29" 
18 
40" 
05 
15 
01 
43" 
24 
29" 
37" 
(0 
UI 
ω 
с 
а. 
ω 
•о 
25 
04 
22 
24 
34' 
19 
28" 
33' 
37" 
06 
15 
12 
54" 
33* 
30' 
42" 
•μ 
я) 
•μ 
-Η 
с 
ί. 
•rl 
17 
15 
21 
33 
32' 
29 
28' 
35' 
33' 
27 
26 
17 
36' 
09 
22 
33 
+> 
гН 
ni 
0) 
.с 
18 
14 
21 
21 
16 
11 
11 
16 
32' 
14 
08 
04 
25 
31 
16 
21 
25 
19 
16 
4-> 
С. 
ni 
CJ 
12 
25 
42" 
15 
20 
18 
07 
11 
24 
31" 
27 
20 
20 
22 
14 
11 
45" 
45" 
15 
σ> 
с 
•и 
JÉ 
о 
E 
со 
16 
12 
37 
42 
16 
26 
41" 
31 
18 
32 
20 
35 
43 
25 
13 
13 
28 
27 
14 
15 
39' 
+> 
с 
<и 
(Л 
η 
cd 
17 
28 
11 
16 
09 
16 
25 
12 
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22 
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16 
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16 
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•μ 
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ІП 
cu 
£¡ 
о 
29 
21 
20 
57' 
46 
38 
26 
60' 
40 
38 
16 
19 
27 
14 
36 
68" 
55 
04 
21 
06 
21 
α. 
•μ 
СО 
>> 
со 
20 
23 
23 
15 
32 
41" 
10 
28 
19 
19 
25 
20 
48" 
26 
33" 
19 
20 
09 
16 
21 
22 
07 
09 
43 
42" 
α. 
η 
со 
cd 
•Η 
•σ 
17 
04 
16 
17 
41" 
28 
20 
22 
14 
22 
35" 
18 
25 
16 
14 
24 
24 
12 
18 
39" 
23 
18 
21 
41 
63" 
33 
•μ 
со 
cu 
гН 
ο 
.С 
Ü 
23 
22 
23 
31 
09 
34' 
05 
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15 
10 
15 
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18 
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19 
15 
06 
03 
03 
21 
35 
04 
25 
С 
•μ 
cd 
<υ 
26 
30' 
17 
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33 
25 
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table E.3 Eta matrix for the sample supervisors (n = 111). 
dep. 
indep. 
role ambig. 
resp .person 
work load 
underutil. 
ten.sup/sub 
relat.depts 
lack partie 
role confi. 
supp.super. 
supp.coll. 
supp.others 
supp. wife 
j.fut.ambig 
job dissat 
j-re.threat 
loss esteem 
anxiety 
depression 
irritation 
health 
heart 
smoking 
absenteeism 
obesity 
systolic bp 
diastol, bp 
cholesterol 
-μ 
m 
ω 
(Л 
•Η 
тз 
—) 
14 
27" 
12 
39" 
23 
29' 
38" 
30" 
21 
20 
14 
18 
35" 
•ρ 
αϊ 
ω 
с 
-с 
•μ 
—ι 
51" 
29" 
18 
28' 
20 
32" 
16 
45" 
17 
41" 
23 
13 
23 
ε 
4) 
0) 
•ρ 
Μ 
38" 
37" 
10 
23 
23 
19 
30" 
04 
22" 
32" 
17 
20 
38"· 
>> 
•Ρ 
α> 
•Η 
χ 
с 
m 
55" 
59" 
27" 
08 
17 
29' 
10 
42" 
27" 
30" 
54" 
21 
22 
37" 
45" 
23 
и 
ω 
<и 
ί. 
α 
α> 
63" 
49" 
21 
24 
11 
37" 
13 
49" 
35" 
32" 
48" 
22 
31' 
33" 
50" 
17 
•μ 
ni 
+> 
•Η 
с 
С-
•Η 
19 
26 
33" 
28* 
21 
21 
21 
33" 
25" 
28" 
21 
12 
34" 
25 
32" 
19 
.с 
•μ 
π) 
74" 
74" 
18 
29* 
09 
36" 
09 
31" 
22" 
28" 
48·' 
30" 
32" 
29' 
48" 
12 
84" 
76" 
24 
•μ 
с 
ni 
α> 
SI 
70" 
69" 
14 
20 
08 
29" 
17 
29" 
31" 
30" 
50" 
16 
20 
31" 
40" 
10 
81" 
sa­
io 
О) 
с 
•H 
о 
13 
28 
15 
19 
13 
12 
42" 
15 
09 
15 
19 
13 
25 
27 
18 
27 
16 
13 
30 
33" 
18 
•μ 
с 
<и 
(О 
SI 
η) 
18 
29" 
18 
13 
20 
10 
27' 
11 
08 
20 
24 
15 
21 
22 
25 
29" 
23 
13 
13 
30" 
29* 
>> 
-μ 
•Η 
и 
Qì 
η 
о 
19 
23 
22 
30 
18 
35 
19 
25 
10 
09 
34 
24 
21 
23 
22 
25 
33 
16 
28 
16 
58" 
α 
.о 
•μ 
M 
>> 
ω 
11 
11 
07 
27 
31" 
18 
21 
10 
10 
15 
19 
09 
29' 
17 
21 
18 
06 
26' 
20 
19 
se­
is 
19 
43 
55" 
α. 
.о 
и 
¡i 
•Η 
тз 
14 
17 
11 
20 
29" 
13 
18 
09 
10 
23 
10 
05 
21 
13 
22 
13 
08 
08 
22 
21 
33" 
16 
20 
30 
87" 
80" 
•μ 
« 
Ol 
гН 
о 
χ: 
о 
08 
12 
11 
17 
07 
14 
21 
08 
15 
25 
08 
12 
26 
25 
13 
10 
20 
12 
40-
27 
30 
28 
15 
52" 
Í. 
«ι 
О) 
05 
17 
11 
10 
15 
14 
11 
04 
15 
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06 
09 
15 
09 
19 
11 
11 
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07 
09 
31" 
13 
14 
24 
90" 
24 
91" 
Decimal points omitted . ' .05^ ρ < .10, ".01 ¿. ρ < .05, " ρ < .01. 
Obesity measured in medium-sized companies only. 
284 
table E.4 Eta matrix for the sample workers (n = 114). 
dep. 
indep. 
role ambig. 
resp.person 
work load 
underutil. 
ten.sup/sub 
relat.depts 
lack partie 
role confi. 
supp.super. 
supp.coll. 
supp.others 
supp. wife 
J.fut.ambig 
job dissat 
j-re.threat 
loss esteem 
anxiety 
depression 
irritation 
health 
heart 
smoking 
absenteeism 
obesity 
systolic bp 
diastol, bp 
cholesterol 
*> 
ID 
u> 
•H 
•o 
— > 
28* 
23 
21 
32" 
14 
1Θ 
31" 
10 
16 
18 
23 
22 
35" 
<tf 
a> 
t-
— > 
25' 
24 
29' 
22 
23 
17 
31" 
36-
38-
43" 
23 
10 
24 
E 
a> 
t> 
+> 
<л 
о 
30" 
21 
13 
31" 
24 
13 
28' 
27" 
33" 
36" 
30" 
17 
29* 
>> 
•Ρ 
-Η 
χ 
с 
(4 12
15 
40-
16 
21 
38-
23 
28" 
27 
24' 
14 
09 
23 
27' 
41" 
29' 
<Λ 
α> 
ί. 
α 
α> 
Τ3 
08 
16 
34" 
23 
23 
17 
24 
28" 
15 
36" 
12 
35" 
37" 
23 
41" 
17 
+> 
«Ι 
+J 
•Η 
с 
с 
•Η 
07 
19 
34" 
11 
29" 
42" 
26' 
31" 
42" 
21 
17 
34" 
34" 
29" 
38" 
26 
•Ρ 
ΓΗ 
«Ι 
01 
.с 
07 
12 
25 
12 
29" 
27' 
13 
20' 
20 
11 
22 
33" 
21 
18 
25' 
18 
42-
50" 
27' 
•ρ 
1. 
cd 
ω 
.с 
06 
23 
32" 
14 
13 
21 
17 
16 
06 
12 
13 
20 
15 
23 
22 
19 
54" 
37" 
29" 
о 
с 
•Η 
о 
E 
Ol 
23 
15 
17 
28 
18 
16 
25 
13 
17 
30" 
26 
13 
21 
05 
07 
19 
14 
04 
27 
06 
13 
•Ρ 
с 
to 
Oí 
η 
id 
15 
25 
27' 
12 
32" 
23 
25 
13 
18 
16 
12 
25' 
26 
12 
15 
15 
23 
17 
29" 
35" 
36" 
>> 
•Ρ 
•Η 
10 
<υ 
ο 08 
33 
14 
29 
23 
33 
31 
07 
08 
45' 
30 
20 
22 
43 
29 
20 
38 
08 
33 
17 
44 
α 
. 
•Ρ 
и 
>> 
ω 
14 
18 
29' 
18 
26 
21 
26 
26" 
17 
14 
34" 
10 
16 
10 
17 
18 
10 
28" 
09 
17 
19 
35" 
18 
35 
22 
α 
.ο 
ω 
«Ι 
•Η 
Ό 
18 
18 
22 
22 
33" 
16 
14 
22' 
10 
11 
30* 
18 
17 
25 
22 
21 
10 
17 
16 
18 
08 
20 
27 
25 
58" 
16 
•Ρ 
ω 
ο 
ο 
05 
26 
12 
24 
25 
26 
11 
26' 
25 
06 
13 
10 
27 
20 
18 
27 
14 
02 
30' 
12 
20 
25 
27 
43 
•Ρ 
с 
(d 
08 
11 
12 
13 
25 
22 
12 
06 
24 
10 
22 
17 
18 
10 
05 
14 
22 
06 
10 
08 
17 
21 
30' 
27 
34" 
27 
42" 
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table E.5 Eta matrix for the sample technical staff specialists 
(n = 101). 
dep. 
indep. 
role ambig. 
resp.persom 
work load 
underutil. 
ten.sup/sub 
relat.depts 
lack partie 
role confi. 
supp.super. 
supp.coll. 
supp.others 
supp.wife 
j.fut.ambig 
job dissat 
j-re.threat 
loss esteem 
anxiety 
depression 
irritation 
health 
heart 
smoking 
absenteeism 
obesity 
systolic bp 
diastol, bp 
cholesterol 
ut 
и 
w 
H 
Ό 
—ι 
21 
18 
17 
21 
15 
24 
19 
22 
24 
25" 
29* 
26' 
22 
id 
V 
L 
-E 
•P 
- > 
44" 
12 
18 
20 
18 
14 
27' 
38" 
35" 
I3 
25 
20 
36" 
ε 
0) 
+> 
(0 
0) 
52" 
35" 
31* 
15 
20 
16 
25 
17 
25 
09 
23 
24 
22 
•P 
Η 
χ 
с 
cd 
35* 
14 
17 
23 
25 
17 
16 
27 
35" 
14 
40" 
17 
28 
28' 
54" 
33* 
<n 
tfí 
ν 
ι. 
α. 
<υ 
-α 
20 
11 
21 
18 
20 
23 
12 
29' 
33" 
24" 
27' 
15 
29' 
37" 
72* 
31" 
•Ρ 
π) 
•Ρ 
Η 
C. 
с 
Η 
18 
25 
37" 
22 
19 
24 
20 
24 
32" 
21 
23 
21 
26 
12 
27' 
22 
•Ρ 
Μ 
id 
26 
25 
30* 
25 
12 
16 
14 
30' 
17 
14 
23 
29" 
25 
20 
31" 
17 
64" 
09 
25 
•ρ 
ί. 
id 
α> 
χ: 
30' 
18 
21 
11 
11 
10 
10 
16 
15 
05 
12 
10 
20 
28' 
19 
08 
62' 
07 
26' 
σι 
с 
Η 
J¿ 
ο 
Ε 
22 
29 
11 
18 
30 
13 
25 
44" 
42* 
13 
15 
32 
48" 
12 
26 
33 
14 
04 
18 
12 
12 
•Ρ 
с 
0 
(0 
id 
13 
14 
16 
20 
10 
17 
10 
25 
18 
06 
23 
26 
28 
10 
25 
11 
13 
05 
18 
07 
10 
>> 
•ρ 
ω 
0) 
η 
ο 
40" 
26 
05 
37 
09 
34 
Μ 
54-
23 
31 
19 
13 
18 
21 
19 
17 
29 
16 
17 
26 
17 
α. 
η 
•Ρ 
ІЛ 
>> 
12 
23 
16 
09 
20 
22 
11 
27 
14 
06 
17 
10 
17 
29" 
15 
19 
19 
13 
14 
24' 
13 
19 
23 
43' 
33' 
ο. 
Χ) 
ІЛ 
id 
Η 
•ο 
12 
16 
18 
21 
19 
24 
16 
24 
12 
14 
16 
15 
13 
35" 
22 
14 
18 
20 
14 
12 
16 
15 
22 
34 
72" 
28 
•ρ 
ω 
ο> 
ΓΗ 
ο 
υ 
17 
24 
22 
08 
12 
14 
08 
18 
21 
07 
04 
10 
11 
12 
14 
10 
19 
24' 
28' 
09 
14 
32 
14 
17 
<(-
•ρ 
ί. 
id 
ω 
-с 
20 
19 
34* 
19 
18 
11 
12 
22 
06 
18 
02 
22 
18 
06 
26 
15 
32' 
22 
20 
24' 
12 
22 
17 
55" 
26' 
07 
12 
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figure E.1a. Curvilinear relations in the combination model. 
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figure E.1b Curvilinear relations in the combination model 
21 tB 
• 
15 
• 
•w 
• 
13 
12 
• 
1.1 
s 
« 
s f 
ч
ч / 
•f' f 
7 
r 
1 
1 
f 
1 
1 
1 
1 
f 
1 1 
¡!¡ à 
¡к' 
f 
л 
Job related threat 
¿ 3 4 5 
2Л 
24 
гл 
го-
13 
16' 
ь 
w 
, 
"¿jù 
Ί 
I 
I 
I 
1 
I 
t 
f) 
ч 
4 
1 1 1 
1 
/ 
/ 
/ 
/ / 
/ 
• / 
¿L 
^ 
job related threat 
2 3 4 S 
t » 
1.T 
ts-
13 
11 
isy 
! ! 
! l· 
/1 -
'Π I t/i ι .· ! / i/ 
•y 
anxiety 
f 
- middle m. superior supervisor worker techn.staff sp. 
288 
figure E.1c Curvilinear relations in the combination model. 
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Stellingen behorende bij het proefschrift van N.van Dijkhuizen: 
'From stressors to strains: research into their interrelationships' 
1. Relatief acute stressoren, zoals in het algemeen aangeboden in 
laboratoriumsituaties, zijn niet geschikt voor het onderzoeken 
van het effect van 'stress' in arbeidsorganisaties. 
2. Toekomstig onderzoek naar 'stress' in organisaties zou vooral 
longitudinaal moeten zijn. 
3. Het is, gegeven de grote verscheidenheid aan definities van het 
begrip 'stress', beter dat iedere onderzoeker op pragmatische 
gronden een eigen keuze maakt, dan telkens tracht het geheel 
aan opvattingen te integreren. 
4. Het te verwachten effect van selectie op grond van tests voor 
stress-gevoeligheid zal dusdanig gering zijn, dat het niet de 
moeite waard is. 
5. De aandacht voor de mens in het stressgebeuren dient te worden 
vervangen door aandacht voor (werk)situaties die 'stress' 
opwekken. 
6. De objectieve omgeving bestaat alleen in de perceptie van de 
onderzoeker. 
7. Onder spanning komen te staan kan ook te wijten zijn aan niet 
goed geaard zijn. 
8. Het is onjuist dat het merendeel van de topmanagers in de krijgs-
macht geen specifieke management-opleiding geniet alvorens voor 
de functie aan te treden. 
9. Het personeel beleid in de Koninklijke marine zou gediend zijn 
met de mogelijkheid voor het personeel cm te kiezen voor een 
carrière op personeelsgebied. 
10. Bij verdere doorvoering van het principe dat de sterkste schouders 
de zwaarste lasten dienen te dragen moet ernstig rekening worden 
gehouden met het optreden van 'rooie rug'-pijn. 
11. Aangezien het totaalgewicht van een auto een belangrijke invloed 
uitoefent op het brandstofverbruik zou het, uit een oogpunt van 
energie-besparing, raadzaam zijn met een lege tank te rijden. 
12. Het is te betreuren dat bij het invoegen in het verkeer het 
zogenaamde 'weven' nog geen schering en inslag is. 
13. Het is zowel uit biologisch als feministisch oogpunt onjuist 
over een vrouw te spreken als 'het mens'. 
Wassenaar, november 1980. N.van Dijkhuizen. 
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